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ABSTRACT 

Presented are four information bulletins produced by 
the ERIC Clearinghouse for Science, Mathematics, and Environmental 
Education in 1981. Bulletin 1 is concerned with various pieces of 
information related to citizen participation activities in which 
citizens interact with each other to get a response from the 
government regarding governmental activities. Bulletin 2 contains a 
review of Project Synthesis as this is reported in Volume 3 of "What 
Rasaarch Says to tha Science Teacher," produced by the National 
Science Teachers Association. Project Synthesis in/olved an attempt 
to use a discrepancy model in which a desired state of affairs in 
science education is set forth and compared with the actual state of 
affairs. Bulletin 3 focuses on cognitive and affoctive goals of 
problem solving as those relate to mathematics education. Bulletin 4 
contains an overview of Clearinghouse activities for 1981. Nine 
ERIC/SMEAC information analysis products are highlighted in this 
bulletin, along with a description of Clearinghouse services for ERIC 
users. (PB) 
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Editor's Comments 

This first issue of the 1981 ERIC// 
SMEAC information bulletin series is 
concerned with various pieces of infor- 
mation related to citizen participation. 
While public participation provides the 
theme that ties the discrete articles to- 
gether, the items of information are dis- 
crete topics. 

This issue of the information bulletin 
was prepared by Bernard J Lukco, Edu- 
cation Specialist, National Training and 
Operational Technology Center, Cincin- 
nati, Ohio. 

Introductory Remarks 

The purpose of this bulletin is to pro- 
vide a sample of the resources available 
about the concept of public participa- 
tion. Theterm 'public participation" will 
be used interchangeably with other 
terms such as public involvement, citi- 
zenship education, and consumer edu- 
cation. Although each term may de- 
scribe a specific audience or activity, 
there appears to be a common desire to 
offer citizens an opportunity to interact 
with and to get a response from the gov- 
ernment regarding governmental ac- 
tivities. 

To meaningfully participate in this 
process, citizens must have an under- 
standing of the topic being discussed 
and the process that encourages in- 
teraction between the public and gov- 
ernment officials. Without knowledge of 
the specific topic, it will be difficult for 
citizens to participate in problem solving 
and decision making. Without the 
necessary skills, it will be difficult to pro- 
vide efficient processes that assure 
dialogue and mutual sharing of informa- 
tion, ideas, and goals. 

—Bernard J. Lukco 

Penn State Addresses 
Advisory G'oup Training 

Pennsylvania State University's Insti- 
tute of State and Regional Affairs pro- 
* duced a program to help advisory 
groups improve decisior-making in 
water quality planning. Titled Working 
tor C/ean Wafer. An information Prop 
rm tor Cltlton Afrtoory Group*, the 



program consists of 18 units based on 
key issues related to water quality and 
wastewater treatment planning. It is de- 
signed for citizens and local officials in- 
volved in environmental planning Each 
unit contains an audiovisual presenta- 
tion (either a slide/tape or 16mm film), a 
citizen handbook that is to be given to 
each advisory group member, and an in- 
structor's manual that will assist or- 
ganizers to prepare for and conduct the 
sessions. Trie audiovisual presentations 
highlight major issues and important 
aspects of each pollution control topic 
The citizen handbook elaborates on 
these points and provides additional, 
more detailed information. Sessions in- 
clude guided discussions of local topics 
and problem solving exercises. The titles 
of each unit indicate the water quality 
management and citizen involvement is- 
sues addressed. 

The US Environmental Protection 
Agency funded the development of this 
series and will make it available on loan 
to those involved with citizen participa- 
tion activities Interested persons should 
contact the Public Participation Coor- 
dinator at the appropriate EPA regional 
offices as listed below. 



EPA Refton 1 

JFK Federal Bldg 
Botton. MA 02203 
617-223-7213 
Connecticut, Maine. 
New Hampshire. 

Massachusetts, 
Rhode Island. Varmont 

EPA Hcfton J 

26 Federal Bldg 

New York. NY 10007 

212-2640711 

New Jersey. New York. 

Puarto Rico. Virgin 

Islands 

EPA Ref toe I 

6th a Walnut Streets 
Philadelphia. PA 19106 
215-557-S307 

Deiawara, Maryland, 
Pennsylvania. Virginia, 
West Virginia, District 
of Columbia 

EPA Reeton 4 



Regional Contacts 

EPA Region 6 

1201 Elm Street 
Dallas. TX 75270 
214-767-26SJ 
Arkansas. Louisiana 
Oklahoma, Texas, 



New Maxtco 

EPA Region 7 

324 E 11th Street 

Kansas City. MO 64106 

816-374-5694 

lows. Kxnsas Missouri. 

Nebraska 



SPA Regton 6 

I860 Lincoln Street 
Denvar, CO 60203 
303-637-3961 
Color adoJJtah. 
Wyoming. Montana. 
North Dakota, 
South Dakota 

mrm wwwwm „ „ EPA *•§••* • 

245 Courtland Street NE 215 Framed Street 
Atlanta, OA 30306 San Francisco. CA 94105 
404861-3004 415-656,2246 

Alabama, Georgia, Artiona, California, 

Nevada. Hawaii, Quern, 



North Carolina, South 
Carolina, Tennessee, 
Kentucky 

EPA Regton 6 

230 S Dearborn Street 
Chicago. IL 60604 
312-353-2149 
Illinois. Indiana. Ohio. 
Michigan. Wisconsin. 
Minnesota 



Amarican Samoa, Trust 
Tarritonss of 
tha Pacific 

EPA Region 10 

1200 Sixth Avenua 
Seattle, WA 96101 
206-442-1266 
Alaska. Idaho, Oregon. 
Washington 



Interagency Council on Citi- 
zen Participation Formed 

The Interagency Council on Citizen 
Participation (ICCP) is a professional or- 
ganization of more than 350 federal 
agency staff members who have respon» 
sibtlity for some aspect of citizen partici- 
pation in the 80 agencies represented. 
ICCP was formed to provide a clearing- 
house where members can exchange in- 
formation and ideas about innovative 
approaches and to encourage and sup- 
port successful and productive citizen 
participation programs by cooperating 
with citizen organizations, government 
agencies, and academic associations. 
ICCP holds monthly meetings and spon- 
sors conferences and symposia. A 
March 1977 conference on Citizen Par- 
ticipation in Government Decision- 
Making provided an opportunity for fed- 
eral employees and repreeentativesfrom 
national organizations to discuss citizen 
participation policies, legislation and an 
evaluation to improve constructive pfcib- 
lic involvement in agency decision- 
making processes. The proceedings of 
the conference, At Square One, address 
both government constraints in working 
with the pubiic and public constraints in 
working with the government. Problems 
were identified and discussed, and pos- 
sible remedies suggested. Thefollowing 
problem statements summarize the 
concerns of the participants: 

* Agency resources (personnel, ex- 
pertise, funding, organization) for effi- 
cient and effective execution of citizen 
participation in decision-making pro- 
cesses are weak when compared with 
other agency responsibilities. 

* The policy, commitment, and initia- 
tive of agency leadership on citizen par- 
ticipation in the decision-making pro- 
cess have been of significantly uneven 
quality and priority. 



ims A 



ERLC 



* The plannirg, execution, and evalu 
ation of citizen participation progra 
are poor and often well below kno 
state-of-the-art acceptability. 

* Agency policy and practice in citizen 
participation processes are unrespon- 
sive to real needs and priorities of a large 
segment of the public. 

* Citizens often lack relevant informa- 
tion about the agency, the process and 
the issue, options and impacts, their 
rights, and what the real stakes are. 

* Citizens believe that the participat- 
ory process lacks visibility and equal ac- 
cessibility, consistency among agen- 
cies, fairness to all interests, and 
documented accountability for agency 
actions. 

* Many citizens lack confidence in 
government and distrust agency offi- 
cials, neither believing them nor respect- 
ing their authority. 

* Some social and cultural factors, in- 
dividually or in the aggregate, severely 
hinder many segments of the public 
from constructive participation in 
agency decision-making. 

* A limited number of copies of the 
proceedings with the full texts of talks, 
panel presentations and an expanded 
review of the problems can be obtained, 
while supply lasts, from: 

Let Gray 

Coordinator for Citizen Participation 
Office of Consumer Liaiaon 
US Department of Transportation 
Washington, D.C. 20590 

The ICCP Newsletter provides infor- 
mation on events, publications, confer- 
ences, and the activities of government 
agencies, and public interest groups 
which work on citizen participation is- 
sues. Call 202-632-7000 to be placed on 
the mailing list or write to the above ad- 
dress 



EPA Publishes Public Partici- 
pation Guides 

The Areawide Water Quality Manage- 
ment Program, established by Section 
208 of the Clean Water Act, has provided 
an impetus for increased citizen in- 
volvement activities over the past several 
years. This program requires local and 
state officials to systematically involve 
citizens and interest groups in gov- 
ernmental decision-making. Both the 
process of tranaferring technical infor- 
mation on pollution control topics and 
the process of conducting public par- 
ticipation activities have evolved and are 
becoming more responsive to the needs 
of the public. A number of publications 
and materials developed and supported 
by the U. S. Environmental Protection 
Agency relate to water quality manage- 
ment functions. Although most are 
slanted toward pollution control, they 
are nevertheless of significance for any 
dlviduals with citizen involvement in- 
rests. 

An Informstion source that is svsilsWe 



from the U.S. Environments! Protection 
Agency is a series of water quality man- 
agement reports. The first issue of these 
sports was devoted to an overview of 
water quality management and included 
articles on nonpoint sources, wastewa- 
ter treatment alternatives, and a refer- 
ence list of state water quality manage- 
ment agencies. A March 1980 report ad- 
dressed Farmers and Clean Water. The 
reports are published from time to time 
and are available, free, upon request, in- 
quiries should be addressed to WQM 
Reports (WH-554), Environmental Pro- 
tection Agency, 401 M Street SW, 
Washington, D.C. 20460. 

Three guides that give planners, 
agency staff and organizers of citizen 
involvement tasks useful, in-depth in- 
formation about the running of effective 
public meetings, r aking the best of ad- 
visory committoe*. and using sound 
media techniques are 



Guide 1— E 
Guide 2—1 
Advisor 
Guide 3— i 



> Public Meetings 
"rfectively with 

• ses 

jse of Media 



Each is orv, to provide basic 

practical tips as well as guidance for 
organizing a public participation pro- 
gram over the long term. These guides 
are meant to be used as reference mate- 
rials with a full ranpe of suggestions de- 
signed to fit many specific local situa- 
tions. A li lited number of copies of 
these^uides is available from the Water 
Plarftiing Division (WH-554) US En- 
vironmental Protection Agency, 401 M. 
Street SW. Washington, D.C. 20460 

How to Writes Public Notice: A Co//ec- 
tion of Examples is a booklet that pro- 
vides some principles regarding public 
notices, a public notice checklist, exam- 
ples which have been used in environ- 
mental programs, and commentary on 
these examples which highlights their 
strong and weak points. This booklet is 
useful for persons who have little or no 
experiencein writing information forthe 
public or in working with the media A 
limited number of copies is available 
from the Environmental Protection 
Agency, Office of Water Program Opera- 
tions (WH-546). Washington, D.C. 20460. 

Maintaining the Course for Clean 
Water was produced by the National 
Wildlife Federation under a grant from 
the Environmental Protection Agency. It 
is the purpose of this handbook to assist 
and guide effective citizen participation 
All aspects of 208 planning are covered, 
including legislated requirements, 
sources of pollution, the citizen s role, 
and alternative programs to control 
water pollution problems Copies are 
available by writing to: 

Water Planning Division (WH-554) 
U8 Environmental Protection Agency 
WssWngton, DC 20460 

- Single copies slso svsilsble from the 
Nstionai Wildlife Federstion'a Educstion 
Division, 1412 16th Strsst NW, 
Washington, D.C. 20036. 



Towards Clean Water: A Citizens 
Guide to Action examines current wster 
pollution control legislation focusing on 
the key points at which decisions are 
made and provides guidance to citizen 
leaders on means of assuring the most 
eovironmento'<y sound implementation 
of the law. Copies of this 328 page 
document can be purchased for $8.00, 
plus $1.50 for shipping and handling, 
from the Conservation Foundation, 1717 
Massachusetts Avenue, NW Suite 300, 
Washington, D C. 20036. 

A report, Citizen Involvement is OCPC 
208 Planning: A Progress Report, was 
prepared as part of the Old Colony Plan- 
ning Council's (OCPC) areawide water 
quality management planning process 
It discusses the overall goals and the way 
in which public involvement became an 
integral part of both the technical and 
decision-making elements. Each of 15 
public participation mechanisms actu- 
ally used during the first 8 months of the 
project is described in detail. Also in- 
cluded is an evaluation and analysis of 
he effectiveness of the public participa- 
tion program, obstacles, significant 
local issues, problems and staff re- 
sponses. Copies of the report #WPD 
7-76-01 can be obtained from Water 
Planning Division; US Environmental 
Protection Agency, (WH-554) 
Washington, D.C 20460. 

A Practical Guide for 208 Areawide 
Quality Management is the first of sev- 
eral documents that provide technical 
assistance to local agencies with re- 
sponsibility in the area of water qualify 
management Produced by the National 
Association of Regional Councils, the 
report summarizes information gained 
at three technical assistance workshops 
Topics include guidelines for implemen- 
tation, regulatory procedures, financing 
methods, community involvement and 
environmental programs. Another pub- 
lication produced by this organization 
entitled, Cleaner Water Through 
Areawide Action, addresses areawide 
planning and documents some 
exemplary accomplishments. Copies 
can be obtained from the National As- 
sociation of Regional Councils, 1700 K 
Street, NW, Washington, D.C. 20006. 

The 208 Data Clearinghouse was 
originated to aid local agencies in ob- 
taining technical reports of other agen- 
cies that may contain applicable solu- 
tions toward 208* plan completion and 
implementation The current issue in- 
cludes approximately forty subjects re- 
viewing all aspects of water quality man- 
agement. The subjects range from ac- 
tual work plans of local agencies, non 
point source best management prac- 
tices, to public participation. The sub- 
jects are broken into separate entries 
which are categorized and numbered. 
Each entry includes bibliographic in- 
formation describing the document and 
its contents and the name of the agency 
which produced the document Addi- 
tional information and a copy of the cur- 
rent data base can be obtained from : 208 



Data Clearinghouse, US Environmental 
Protection Agency, (WH-554), 401 M 
Street., SW, Washington, D.C. 20460. 

Another valuable resource available is 
the 6th EdiVon % Annotated Bibliography 
for Water Quality Management The en- 
tries are divided into five categories. 
Basic Information Materials on Water 
Quality Management, Exhibits-Films- 
Training Programs, Water Planning Di- 
vision Publications; NTlS Publication, 
and Other Publications. Each is refer- 
enced and followed by a short abstract 
Information concerning this document 
and a copy (wniie the supply lasts) can 
be obtained from the US Environmental 
Protection Agency, Water Planning Divi- 
sion, (WH-554). 401 M Street SW 
Washington, D.C. 20460. 

A New Citizens Guide to Clean Water 
is a 72 page booklet describing the major 
components of the Clean Water Act and 
the citizen involvement activities within 
the scooe of the Act. Produced coopera- 
tively by the Izaak Walton League of 
America and the Environmental Protec- 
tion Agency, sample copies can be ob- 
tained free by writing: 

Izzak Walton League of America 
1600 N. Kent Street 
Arlington, Virginia 22209 

University of Massachusetts 
Initiates Training Project 

A series of eight manuals has been 
produced by the Citizen Involvement 
Training Project (CITP) at the University 
of Massachusetts at Amherst with funds 
provided by the W.K. Kellogg, Blanchard 
and Polaroid Foundations. Each manual 
addresses a topic that will assist people 
to learn how to identify and then acquire 
the skills they need as citizen group 
members. 

The Rich Get Richer and the Poor 
Write Proposals is intended to develop 
strategiesand skills forfund raising. The 
main focus is to explore some solutions 
to problems that are common to most 
fund raisers and to suggest some pre- 
ventive measures for avoiding the usual 

pitfalls. - 

Power: A Repossession Manual is 
written to encourage the growth of a cul- 
ture of community organization and to 
make the process of mobilizing a com- 
munity and the skills involved known to 
all those who will be a part of an organ iz- 
ing process 

Planning, for a Change is designed to 
give the reader assistance with planning 
activities related to croup action. 

Playing Their Game Our Way is about 
how to use the governmental processes 
to plan to solve social problems and how 
to develop clout to hold elected and ap- 
pointed officials accountable to carry 
out thtfse plans. 

We Intarrupt This Program is a 
manual for the average citizen and citi- 
■ O zen group with virtually no resources 
IF R I C *nd on, y Hmtoed »uccess with the media. 
I it attempts to provide information to ex- 



pand resources, better understand the 
dilemmas and difficulties of the media, 
techniques of persuasion and the mar- 
ket research analyses. 

Working Together is a unit on the 
group process and shows how to utilize 
more effectively the many boards, coun- 
cils, and citizen groups to operate 
cooperatively in order to accomplish 
common goals. 

How to Make Citizen Involvement 
Work provides guidance to assist citi- 
zens to monitor, analyze and criticize the 
quality of citizen involvement activities 
in their communities. 

Beyond Experts: A Guide for Citizen 
Group Training is for people who might 
take an active role in training and for 
those who would like to draw a group s 
attention to skill-building activities. It 
can serve as a refresher as well -as a re- 
ference for community organizers, 
Cooperative Extension Service agents, 
community college instructors, agency 
personnel with citizen liaison respon- 
sibilities, and others who deal with citi- 
zen groups. 

Each manual contains valuable re- 
sources inclu .ing references cited in the 
manual, anthologies, government 
agency studies, citizen action guides, 
demonstration projects, resource or- 
ganizations, and other bibliographies. 
The Citizen Involvement Training Pro- 
ject also provides bilingual training 
workshops, materials and consultation 
to citizen groups 

Manuals are priced at $6 00 each with 
a 10% discount for an order of 4-20 
books and a 20% discount for over 20 
books. Orders and requests for addi- 
tional information should be sent to: 

Sally Htbana Hafner 
Citizen Involvement Training Project 
138 Hatbcoock 
University of Massachusetts 
Amherst, Maeeactuieetta 01003 
Telephone (413) 545-2038 

Lincoln Filene Center 
Focuses on Citizenship end 
Public Affairs 

The purpose of the Lincoln Filene 
Center for Citizenship and Public Afairs 
is to improve the quality of citizen par- 
ticipation in social and governmental in- 
stitutions and to understand the factors 
that define productive participation. The 
Center asks why some individuals and 
groups are more able than others to con- 
tribute thoughtfully, ethically §nd effec- 
tively to the resolution of public prog- 
rams. Affiliated with TuftsUniversity.the 
Center engages rn research, conducts 
and evaluates demonstration programs, 
publishes research and training mate- 
rials, and conducts training programs 
for citizens, leaders in the voluntary sec- 
tor, and instructors. Publications in- 
clude* 

Citizen Participation in America, 
edited by Stuart Langton, who holds the 



Lincoln Filene Center Chair in Citizen- 
ship and Public Affairs at Tufts Univer- 
sity 

A collection of essays on citizen par- 
ticipation, perhaps the most com- 
prehensive and contemporary analysis 
now available. 
122 pages, 1978, $8.95. 

Citizen Participation Perspectives: 
Proceedings of the National Conference 
on Citizen Participation, edited by Stuart 

The proceedings of the fftst National 
Conference on Citizen Participation 
held in Washington, D.C. Fall, 1978. 

This publication contains major 
speeches by Senator Edward M. Ken- 
nedy, Alvin Toffler, Ralph Nader, Sam 
Brown, Andrew Young and others. It in- 
cludes 35 workshop papers and recom- 
mendations for the future. It is a com- 
pendium of rich source material for 
scholars, teachers, government officials 
and citizens. 
279 pages. 1979. $12.95. 

The Future of the Environmental 
Movement, Stuart Langton. Lincoln 
Filene Center, Tufts University. 

This pamphlet is an essay characteriz- 
ing the challenge to environmentalists 
for the 1980s. It argues that environmen- 
talists should possess new maturity and 
new competencies such as skills in 
management, a knowledge of how to 
collaborate, skills in civic action, and the 
capacity to assess complex scientific 
and technological phenomena. 
8 pa' .a, 1978, $2.00 

How to Use the Media Effectively, 
Nancy W. Anderson, Environmental 
Coordinator, Lincoln Filene Center 

This pamphlet is a primer for lay and 
volunteer persons on how to employ 
radio, television, and the press effec- 
tively. 

12 pages, 1978. $2.00 

How to Write a Proposal, Stuart 
Langton. Lincoln Filene Center. Tutts 
University 

This pamphlet discusses the ten 
common elements contained in a good 
proposal. It outlinosthe concept of using 
charts and graphs to illustrate importer* 
parts of a proposal. Simple charts and j 
budget are included. 
8 pages, 1979, $2.00 

Citizen Participation 

This newsmagazine, national in 
scope, reports and analyzes current 
practices and research in citizen partici- 
pation. Growth in both citizerHnitiated 
and government-initiated citizen par- 
ticipation may be a dominant force for 
the remainder of the century. Th*s 
newsmagazine explores the meaning pf 
this phenomenon and provides addi- 
tional information on how democratic 
practice in America is changing and 
prospering. 1 year - $12.00; 2 yearc — 
$20.00. , u 

Prior to 1973, the Center published 
curriculum materials and cases for use 



tives that have been suggested for defining the 
public interest and provides an overview of tha 
daciaion making involved in a typical watar re- 
aourcaa planning atudy. it than examinee various 
approachaa to datarmining tha public intaraat in 
pre-euthorization planning and daciaion making 

Conservation Metrlcte and 2M Watar Ouaity Man- 
egome n t, National Aeeoctatton of Conaarvation Die- 
tricte and EPA, Juna 1977. Availably from NTlS PB 
274-411 

Highiighta potential conservation diatrict in- 
volvement m thapraparatir end implem station 
of state and areawide watar quality management 
plans developed pursuant to Section 208 of tha 
Federal Water Pollution Control Act Amendments 
of 1972 (PL 92-500) it ts keyed to the 16 required 
water quality management planning elements 
specified in EPA regulations Tha document la 
directed primarily to watar quality planners, con- 
servation districts, end a'oto soil conaarvation 
agencies (boards, commissions, committee!, 
councils or equivalent). Those federal end state 
agenciee with whom conaarvation districts have 
Cooperative working arrangements, aa wellesver- 
ious public intaraat groups may also find the 
material of intaraat 



in the schools. Some of these materials* 
are still availably. A list of such publica- 
tion is availabre upon request. 

All publications are in paperback. 
When ordering, include 480 postage for 
each book and 28£ postage for each 
pamphlet. Orders and requests for addi- 
tional information should be sent to: 

Lincoln FHene Center for Citizenship 

and Public Affairs 
Tuftt University 
Medford, MS 02155 
Telephone: (614) 626-5000, Extension 

353 

NTIS Provides 
Technical Reports 

A major source of government publi- 
cations is the National Technical Infor- 
mation Service (NTIS) which provides 
both paper and microfiche copies of 
technical reports. Information on availa- 
bility and prices isgiven only by mail and 
can be obtained by writing to NTIS and 
providing the following information: 

1. Title of the Report 

2. NTIS accession number 

3. Number of copies required 

4. Paper copies or microfiche 

NTIS will respond by mail with a price 
quote and availability statement. Publi- 
cations can then be ordered by mail with 
payment included. Write: 

National Technical Information Ser- 
vice 

5285 Port Royal Road 
Springfield, VA 22161 

Some NTIS publications of interest to 
bulletin readers are described in this 
section. 

PuWc Involvement In the Corpa of Engineers 
manning Process. J^mss R Han c hey u S Army 
Engineer Institute for water Reaourcea NTlS AD 
A0 17 946 

The approach to public involvement program 
development here aasumea that planning should 
constat of eequentioi stagee with definable deci- 
sion points, and that explicit consideration of pub- 
lic viewpoints muat be undertaken before deci- 
sions ere made Contains specific ' how to" In- 
formation on obtaining citizen input, dieaeminot- 
*ng information, budgeting for public involvement 
end evaluating its effectiveness 

Pubec EarHdeHon in Water Reaourcea Planning : 
An Evaluation of tha Program of II Corpa of En- 
ftaeere Dfetrtote. Jemes F Ragen. U S Army En- 
gineer institute of Weter Reaourcea NTlS AD A0 19 
966 

This report examines the public involvement 
programs of fifteen Army Corps of Engineers field 
office* All programs are described, with two used 
aa detailed case studies The bulk of the report 
dividea planning into five baeic stagee. fcivee gui- 
dance aa to what could be done to involve tha 
public at each stage, and (malty deecribee whet m 
being dona by the Corpa. An interesting last chap- 
ter deecribee the conatrainta on effective public 
participation both from the bureaucratic system, 
end from citizens themselves 

Watar Reeeurcee Deoi eien Making an tha Seels of 
tha PiaMe tfttereet Report Ho iWR Contract Report 
7S-1 U 8. Army Engineer inetftute for Water Re- 
sources NTIS AD A0 10 402 
Q • concept of watar reaourcea daciaion mak- 
rn I f^n the public intaraat is both fundamental and 
CI\lv> re Tnle report dlecuseee alternative perspec- 



Strucfcirtfif Ceenmuntcattonc Programe for Public 
Participation la. Watar Reeourcee Planning. Utah 
State University Department of Civil end Environ- 
mental Engineering, and the United statee Army 
Engineer institute for Water Reaourcea. May 1975 
NTlS AD A012 208 

The report describes the Corps of Engineers 
planning and deflnee the information gencrstod 
during the planning activities. The planning pro- 
cess is related to various communication models 
end an approach to development of public par* 
ticipation ia suggested verious techniques end 
methods for communication with tha public ere 
presented. The report concludes with several 
examples of public participation programs and 
the relation of these progrems to environmental 
impact asseesment and water quality menege- 
ment 

Communication for Urban Watar Reaourcea 
Management— A Review and Annotated •Jbeoev 

raphy.RM MalesandTJ Cooke. w.E Oateeand 
Associates Inc . February 1974 NTlS PB 233-332 
The review is intended aa a source-book for 
professionals interacted in utilizing the findings of 
communications reoearch on tha design and con- 
duct of public involvement programs for urbon 
water reaourcea A basic presentation of the fun- 
damental findings of communication theory, in 
the ereaa of basic communications processes, 
mass communications/persuasions, small group 
processes and face to face communications ia 
included 

Tha Role of Citizen Advisory Qroupa In Watar Re~ 
aouroea Planning. Madge Ertel, University of Mes- 
sed) usette at Amherst. Water Reaourcea Research 
Center. Jury 1975. NTIS PB240-877 

This report is s reeutt of systemottc, case study 
observation of the citizen advisory groups operat- 
ing in conjunction with three observation recog- 
nizance level planning studies of the New E ngland 
RKer Basins Commission Citizen Advisory 
groups can aarve aa one component of e public 
participation program and can provide a valuable 
link to other atrategiea included in the program 
The report includee e set of prsctical guidelines 
for the use of pienning sgonctes seeking to 
msximizs the effectiveness of citizen edvisory 
groups 

Journals Stress 
Public Participation 

Various perspectives about public 
participation are explored in a numberof 
journals. Topics range from methods for 
conducting advisory group meetings to 
citizen involvement research concerns. 
The field of education has assumed a 
major role in the refinement of public 
participation concepts and skills. As a 



result, persons interested in public par- 
ticipation should become acquainted 
with Current Index to Journals in Educa- 
tion (CUE). This monthly publication in- 
cludes annotations of articles relevant to 
the concerns of educators interested in 
the issue of public participation. Al- 
though the following annotations do not 
represent a complete search of the 786 
major educational and education- 
related journals listed in CUE, they do 
provide a sample A more complete 
search of the ERIC oata base and other 
data bases will be necessary for those 
persons with specific interests in the 
topic of public participation. 

EJ 131 M9 SP 504 181 

Leadership In Citizenship Jsworski. Leon, Today s 
Education, v64 nt, pp54-558-9. Jan Fep 75 

* Leadership. • Citizenship. ' Lews, * Cititen 
Role. " Citizenship Responsibility. Civics. Citizen 
Participation, E'ementsry Secondery Education 

This article states thst ths schools throughout our 
country neve s greet need todsy for instituting en 
enlsrged end improved progrem of youth educstion 
in the fundamentals of law in a free society end in ths 
responsibilities of leadership (Reections sre siso 
♦ncluded ) (RC) "* > 

EJ 133 322 \ SE 515 719 

NSF: Trying to Cope with CongxeeeJonel Pressure 
tor Pubic* PertldpeJIon Culliton, Berber* J . sc- 
once. V191 n4224. pj|274. 318. Jan 76 

* Citizen Participation * Financial Support. 

* Political issuea, "Scientific Reeearch. Federal 
Aid. Foundation Programs, Government Role. 
Public Opinion. Science Educetion. ('Notional 
Science Foundation, NSFK 

Describes politicel viewpoints iwroandinq s Con- 
gressional plan to create a National Science found- 
etion (NSF) progrem thet would silow 0vbhc mtsrest 
groups greater perticipetton in deciding whet types 
of scientific reseerch should be funded (MLH) 

EJ 150 724 SO $05 175 

Citizenship es the Aim ot the Soclol ttudlea 

Foshey. Arthur W Burton. William W . Theorymnd 
ftejeorcn/n Soc/e/ Education, v4n2. ppl-22, OecVs 
' Citizenship. * Justice. * Social Studies. * Proa- 
ram Descriptions * Textbook Evaluation. Prog- 
ram Content Program Effectiveness. Elementary 
Secondary Education 
Two criteria for social studies progrems ere pre- 
sented (1) deal directly with the concept of justice, 
and (2) provide for thr direct practice of citizenship 
Four texts sre examined for meeting the criteria 
Finally, a hypothet.caf grades M2 progrem is de- 
scribed thet meets the criteria (NO) 

EJ 132 473 SP 505 252 

Citizen Invoayemant Artz. Robert M . Perk* end fte- 
Creetion. yl l r.7. pp-48-51. 85. 118 v'ul 78 

' Citizen Psrticipstion * Recrestionsl Programs 

* Cooperetive Planning * Community Recreation 
Programs. Planning Commiasions Policy Forma- 
tion. Community Ar*ion, Citizens Councils. Ad- 
visory Committees, Community Cooperation 

The effectiveness of sny recreation and park organi- 
zation depends upon the involvement, cooperation 
and work of many individual citizens end group- 
a(JD) 

EJ 181 186 SO 505 590 

New Caae Studies of Citizen Action Tenner. 
Thomas, Socml Science Record. v14 n3. pp28-30, 
Spr 77 

* Environmentei Educstion * Socisl Studies, 
' CassStudies. ' Instructions! Mstensls. * Citizen 
Psrticipstion, Activism. Curriculum Evaluation. 
Higher Education, Secondery Education 

Describes e six-unit esse study curriculum package 
designed for secondery and college-level courses 
relsting to environmentei educstion Ths units desl 
with nuclear power, stresm chennehzstion. a river 
dam project, overgrazing of public lands, agribusi- 
ness versus ths fsmily fsr" , and swamp preserva- 
tion (Author/DB) 

EJ 178 174 PS 508 547 

Social Studies: Ways to Influence Elected Oov- 



•mutant Official* Crowdtr, William W , Instructor, 
vS7 n8, ppH2-4, 146-7, Mar 78 
"Social Studies * Elementary Education 

* Teaching Techniques, •• Citizenship, * Citizen 
Participation, Government (Administrative Body) 

Asocial studies unit designed to help students learn 
first-hand how to exert pressure on elected officials 
(SB) 

Reprint Available (See p vh). UMI 

EJ 177 if 7 HE 509 942 

An Experiment in Environmental Education for 
Citizen Advocate* Knmsky, Sheldon. deNeufviiie. 
Judith I., Alternative Higher Education. The Journal 
of Nontraditional Stud**, v2 n3. pp2l0-22. Spr 78 

* Environments Education, 'Activism, * Field 
Experience Programs, * Citizen Participation, 

* Course Descriptions, * School Community Rela- 
tionship, Higher Education. Graduate Students, 
I* Citizen Advocates), {Experiential Learning, 
Tufts University] 

A prototype it a college-level adult-centered en- 
vironmental educetion program is described whose 
target population is citizens serving as volunteers in 
local planning boards, conservation commissions, 
and environmental organizations The model in- 
volves enrolling experience^ citizens in courses - 
with graduata students as community organization 
interns. (Author/LBH) 
Reprint Amiable (See p w#). UMI 

EJ1S0M1 SO 506 336 

A Dialogue with tocratee Ryan, Mack, Sociel 
Studiee, v69 n2, pp50-1. Mar/Apr 78 

* Social Studies, * Philosophy, * Platomsm, 

* Dialogue, * Citizenship Responsibility. Morel 
issues, Moral Development, Social Problems, 
Secondary Education 

Presents a dialogue between Socrates and his Athe- 
nian admirers regarding the importance of educet- 
ing youth for responsible citizenship The manus- 
cript was recently dacovered by archivists of the 
Greek government and a aaaumed to be a record of 
a dialogue that occurred immediately after Socrates 
had been poisoned for his role in corrupting the 
youth of Athens (Author/DB) 

EJ 20* f 12 AA 529 881 

Actrve CMzeneMp: Leernlng by Doing. Chamberim. 
Chart a* Eiamentr Tranalatmg Theory into Practice, 
vtO n5 pi -4 Jan 1979 

Deacriptora 'Basic Skills, 'Citizen Participation. 
*Citi«*nship Responsibility, Communication 
Skills. Cooperation, Dectfion Making, Elementary 
Education. "Experiential Learning, "Political 
Socialization. Social Studies 
Suggests basic compote ncies for civic participation 
and ways these skills may be taught in the elemen- 
tary grades. (SJL) 

v ' Periodicals which frequently address 
public participation issues and their ad- 
dresses are: 

American Journal of Political Science, 
Wayne State University Press, 5980 Cass 
Avenue, Detroit. Michigan 48202 

Journal of the American Institute of 
Planners, 1776 Massachusetts Avenue, 
N.W., Washington. D.C. 20036 

Journal of Voluntary Action Research, 
Association of Voluntary Action Scho- 
lars, Box G-55, Boston College. 
Chestnut Hill. Massachusetts 02167 

Public Administration Review, Ameri- 
can Society for Public Administration. 
1225 Connecticut Avenue, N.W., 
Washington. D.C. 20036. 

Public Interest, National Affairs, inc.. 
Box 542. Old Chelsea Post Office, New 
York, New York 10011 

Citizen Groups Can Makt Use 
o of "Groon Machino" 

book that can serve many public par- 




ticipation ptfrQo^es. Tuning the Green 
Machine, is a basic text for anyone who 
wants to .nderttand environmental 
concepts and their relationship to cur- 
rent policy. It is suitable as a high school 
primer on the environment, as a intro- 
duction for citizen groups dealing with 
pollution control issues, and as a ready 
reference. It discusses the nature of 
earth and its vital elements: air, water, 
soil, and energy. The elements are sub- 
sequently related to pollution effects 
and remedies. This book, developed 
from a US Environmental Protection 
Agency program, contains 14 chapters. 
Chapter headings suggest the scope of 
pollution control information required 
for decision-making: 

1. The Nature of Planet Earth 

2. The Nature of Water 

3. The Nature of Air and Weather 

4. Airsheds and Air Pollution 

5. Air Pollution Sources and Con- 
trols 

6. Watersheds. Soils and Water 

7. Water Pollution Sources 

8. Water, Stream Biology and Pollu- 
tion 

9. Water Use and Treatment 

10. Coastal Zones 

11. The Environment and Human 
Health 

12 Energy Conservation and Re- 
source Alternatives 

13 Pollution Abatement Policies and 
Standards 

14. Natural Systems and Land-Use 
Planning 

Written Jay persons representing the 
Institute for Environmental Education 
and the Association of New Jersey En- 
vironmental Commissions, the book can 
be ordered from: 

Oceans Publications, Inc. 
75 Main Street 

Dobbs Forty, Now York 10522 
Price: $10.00 plus .75 handling 

The Food and Drug Administ- 
ration and Consumer Affairs 

The Department of Health and Human 
Services, Food and Drug Administration 
(FDA) is active in public involvement ef- 
forts. The Food and Drug Administra- 
tion's Office of Consumer Affairs has the 
lead responsibility for involving con- 
sumers in the agency's decision-making 
process and administering the public 
participation program. 

Thy Kationa! Consumer Awareness 
and Acct ss Project (NCAAP) is a clinical 
prototype course on the Food and Drug 
Administration's administrative prac- 
tices and procedures and is designed for 
experiment! implementation at three 
levals— law schools, consumer advocate 
groups, and grassroots consumers, it is 
taught in English and Spanish. A major 
objective of the course is to raise general 
awareness of FDA and its statutory re- 
sponsibilities to ultimately enable gras- 
sroots consumers to act on their own 



behalf, in tieu of legal representation, in 
gaining access to the Agency through 
petitions, evidentiary hearings process, 
and commenting on proposed rules and 
regulations. 

A search continues for candidates to 
serve as consumer representatives on 
FDA's public advisory committees. The 
Agency receives advisory opinions from 
technical committees in the areas of 
prescription drugs, medical devices, 
biological products, toxicological re- 
search, medical radiation, and radiation 
safety standards. Most committee mem- 
bers are experts in their respective 
fields. To assure that consumers' needs 
are adequately addressed, the Office of 
Consumer Affairs is seeking consumer 
advisors knowledgeable in the above to- 
pics who can adequately represent the 
public interest on these technical advis- 
ory committees. '* 

The FDA's pilot reimbursement prog- 
ram represents another aspectgeared to 
enlarging public participation oppor- 
tunities. Because particip? on in ad- 
ministrative proceedings can be expen- 
sive, consumers and small businesses 
are not always available to present their 
views for consideration. By reimbursing 
eligible participants who could not 
otherwise afford to participate, a greater 
diversity of views is brought into the 
decision-making process. 

The Consumer Update is a publication 
that the FDA uses to alert consumers to 
the Agency's public involvement ac- 
tivities. It is intended to keep readers up 
to date on FDA actions, increase under- 
standing of the decision making proces- 
ses and encourage participation. Any- 
one interested in receiving a copy 
should send a request to be placed on 
the mailing list to 
Office of Consumer Affairs (HFE-30) 
Food and Drug Administration 
5500 Fishers Lane 
Rockville, Maryland 20857 
(301)443-5005 

Case Studios Suggest 
Models 

Local, state, regional, and national en- 
vironmental action groups have de- 
veloped environmental education pro- 
grams in support of their goals. From a 
representative nationwide sample, re- 
ports on how they successfully (or un- 
successfully) organized and involved the 
public are presented in case study for- 
mat in the book, Fnvironmentat Educa- 
tion in Action-Ill: Case Studies of Public 
Involvement in Environmental Policy. 
Tn« 27 examples describe how the 
groups mobilized public opinion in favor 
of beneficient land use of recycling of 
wastes, or against a potential plant site, 
or in favor of pollution control legisla- 
tion, or towards incorporating environ- 
mental studies more effectively in the 
curriculum. Selected and edited by John 
Disinger, The Ohio State University, and 
Clay Schoenfeld, University of Wiscon- 



sin, the 499 page book can be purchased 
for $6.05. 
Order from: 

Information Reference Center 

(ERIC/8MEAC) 
The Ohio State University 
1200 Chambers Road 
Columbus, Ohio 43212 

Persons wishi ng to avoid postage and 
handling charges should send prepaid 
orders. The document is also available, 
as ED 168 886, from the ERIC Document 
Reproduction Service (EDRS), P.O. Box 
190. Arlington. VA 22210. 

Audiovisual C&se Studies of 
Public Participation 

Audio visual materials can be effec- 
tively used to inform citizens about 
specific issues and also to educate them 
about methods of citizen involvement. 
The following audiovisuals were 
selected primarily as case studies of 
public participation efforts or as training 
units for concerned citizens. 

Voices. Voices is a chronicle of en- 
vironmental action and Jeffersonian 
ferment unlike anything seen on Ameri- 
can soil for generations. Beginning in 
Chicago with citizens fighting a billion- 
dollar crosstown expressway, the film 
documents various environmental 
sctions-the efforts of Clevelanders de- 
termined to take part in planning for a 
new jetport in Lake Erie and the work of 
farmers in Missouri determined to pro- 
tect their land against government dam 
builders. Narrated by William Conrad 
with the music of singer-composer Don 
McLean. 1974. 28 Mmutes. Cleared for 
TV. 

Speak Up People are speaking up 
about environmental problems irt their 
communities. This film relates to the 
Federal Water Pollution Control Act 
Amendments of 1972 which mandated a 
timetable for cleaning up our lakes and 
streams. For the first time, it encourages, 
provides, and. indeed, insists that we 
citizens become involved in the deci- 
sions that will affect the quality of our 
daily lives, no* matter where we live or 
who we are. But the law only provides 
the opportunity. The rest is up to each of 
us. If we don't speak up. others will and 
we may not agree with their decisions. 
1976. 11 Minutes. Cleared for TV. 

The Qtfts. Documentary film about the 
American landscape depicting the en- 
vironmental degradation that has oc-. 
cured over the last two centuries. The 
scene moves through 18 States showing 
dismal pictures of poisoned fish, 
garbage-filled waterways, dead oil- 
coated birds and air turning into smog. 
Narrated by Lens Greene from a script 
by Robert McBride with original music 
by Skitch Henderson, this is an inspiring 
introduction to snvironmental prob- 
'oms, ideal for classroom and citizen se- 
rmon groups use. EPA-produced 26- 
V limits film. 



Theie three films are available from 

Modern Talking Picture Service 
Central Distribution Office 
2323 New Hyde Park Jtoad 
New Hyde Park,, New York 11040 

A Question of Values. This film illumi- 
nates an intense public debate in a small 
Maine town torn by conflict between en- 
vironmental preservation and economic 
development. A New York oil company 
wants to build a modern oil refinery in 
Maine. Crude oil would be provided by 
giant 200.000-ton tankers which would 
move through rocky approaches to 
Penobscot Bay. Huge oil spills could 
wipe out lobstering. fishing, and the 
tourist-based economy of the area. But 
there is high unemployment in the area, 
and the refinery would bring jobs and 
attract satellite industries. The Maine 
people involved have taken sides be- 
cause they know their future could be at 
stake. 1972. 28 minutes. Not cleared for 
TV. Available on a free-loan basis by writ- 
ing to: 

RHR Fllmedla, inc. 

1212 Avenue of the Americas 

New York, N.Y. 10036 

A Small Victory. A 28-mmute film 
documentary. Traces the citizen action 
inspired by the waterquality condition of 
Lake Winnisquam in New Hampshire 
which ultimately led to the initiation of 
the Winnipesaukee River Basin Project 
Available for viewing from: 

Lakes Region Planning Commission 
ATTN: Rick Saunders 
Main Street 
Meredith, NH 03283 

or 

New Hampshire Water Supply and 

Pollution Control Commission 
105 Loudon Road 
Concord, NH 03301 

In Order to Change. Produced in 
Chicago, this film tells of a community 
group that won environmental 
safeguards. 90-minute film produced by 
the University of Illinois. Available from 

Rim Comm 

208 8. LaSalle Street 

Chicago, Illinois 80804 

312-283-0497 

Toxic Materials Studied by 
Sierra Club 

A training course currently being de- 
veloped by the Sierra Club consists of a 
collection of options for learning about 
and doing something about toxic sub- 
stances problems. The information can 
be used to get ideas for recruiting con- 
cerned people, choosing a project, de- 
veloping a strategy for achieving its go- 
als, and learning about particular toxic 
substance problems, The package con- 
sists of an organizer's handbook, 
facilitator's handbook, activities and 
readings on a range of subjects includ- 
ing pesticides, waste treatment, laws 



and regulations, enforcement, and 
human and environmental effects of 
toxic materials Materials are designed 
for a do-it-yourself program for a citizens 
task force. Notice of availability can be 
obtained from: 

Judith Kunofsky 

Sierra Club 

530 Bush Street 

San Francisco, California 94108 

Office of Conaumer Affaire 
Producee Handbook 

The U. S. Office of Consumer Affairs 
(USOCA) has been in existence since 
1964. It has a major responsibility to pro- 
vide the President and some federal 
agencies with advice and information 
regarding the interests of American con- 
sumers. The office encourages and as- 
sists in the development and implemen- 
tation of consumer programs, coordi- 
nates and reviews policies and prog- 
rams, seeks resolution of conflicts, and 
advises agencies of the effectiveness of 
their consumer programs. 

USOCA has published a Consumer's 
Resource Handbook which tells con- 
sumers how to complain effectively and 
where to go for assistance at local, state, 
and federal levels. Single copies are av-- 
ailable without charge by writing 

Consumer Information Center, Dept 
83SH 

Pueblo, Colorado 81009. 

Also available from this address, on a 
limited basis, is People Power, What 
Communitie&afe Doing to Courffcrlnfla- 
tion. T he book is divided into fivfi sec- 
tions. The section entitled "BasjcTools" 
provides the nuts and bolts of launching 
a community project, it contains helpful 
hints on organizing a group, raising 
furids, and attracting needed publicity. 
The next four sections, "Food." "Hous- 
ing/' "Energy." and "Health" profilethe 
projects of dynamic groups around the 
country that have successfully cut costs 
or provided neighbors with essential 
services. Following each section is a list 
of resources of useful organizations and 
publications. These organizations are 
eager to help consumer groups natiorv 
wide by providing published materials, 
technical assistance, or funding. The 
publications include how-to manuals, 
directories, and newsletters The ap- 
pendices contain information on federal 
programs that have provided assistance, 
an outline of the structure of the National 
Consumer Cooperative Bank, and a 
complete listing of the featured groups 
that contributed to the book. 

Consumers can be placed on the mail- 
ing list to receive the monthly publica- 
tion. National Consumer Buying Alert. It 
provides information about expected 
marketplace trends and conditions, 
along with timely buying tips. USCOA 
also publishes a twice-a-month newslet- 
ter, Conaumer Action Update, for con- 



sumer organizations and other special 
interest groups. 

Consumer Education Re- 
source Network Available 

Today, as never before, consumer 
education professionals are faced with a 
dilemma— a vast amount of consumer 
education resources is available, yet it is 
often extremely difficult to locate 
needed materials and information 

The CONSUMER EDUCATION RE- 
SOURCE NETWORK (CERN) is a na- 
tional network designed to alleviate 
these problems by providing consumer 
educators with information about re- 
sources. CERN serves all individuals in- 
volved in the education of consumers 
This includes persons working with 
community service organizations, state 
and local education agencies, institu- 
tions of higher education, state and local 
public agencies, state and national edu- 
cation associations, national consumer 
organizations, and private industry. 

CERN identifies and collects current 
information on all aspects of consumer 
education. A comprehensive on-site re- 
ference and referral library, composed 
of print and audiovisual materials, is 
maintained CERN has also developed a 
file of groups, organizations and indi- 
viduals involved in consumer education 
activities. Technical assistance for prog- 
ram planning, implementation, and 
evaluation on all aspects of consumer 
education is provided by unking indi- 
viduals who desire assistance with those 
persons or organizations that can pro* 
vide such service Requests for informa- 
tion included in the CERN files can be 
made in person, by mail, or via a toll-free 
telephone line Reference and referral 
services are provided free of charge 
For further information, contact' 

L Oayle Roytr, Director 
Consumer Education Resource Net- 
work 

1555 Wilson Blvd., Suite 600 
Rosstyn, VA 22209 
toN free (100) 336-0223; 
call collect (703) 522-4616, if 
calling from Virginia, Alaska, 
or Hawaii 



Public Participation Materials 
Announced In Rle 

This compilation of abstracts was ob- 
tained by searching the monthly publica- 
tion, Resources in Education (RIE). The 
entries cited here are not intended to be 
exhaustive but are representative of the 
public participation documents cur- 
rently in the ERIC data base. These 
documents may be purchased from the 
ERIC Document Reproduction Service 
(EDRS), PO Box 190. Arlington, VA 
22210. Most of the listings are available 
th in papercopy and in microfiche, 
e documents are available in mic- 
ftche at any of the over 725 ERIC col- 



ERIC 



lections located throughout the United 
States and in some foreign countries 

Readers of these abstracts will notice 
that cost information has been deleted 
This was done because there has re- 
cently been a change in price for both 
papercopy and microfiche. Reatfe^s in- 
terested in ordering documents should 
consult the most recent issue oj/fle- 
sources in Education for price informa- 
tion or should call (703-84M212) or 
write EDRS to request this information 

ED 106 MS EA 007 064 

Sooner, Dav/C £ 

CMssfi Parttetpetlon *" Planning: ialacted Inttf- 
dteotpMnary WMofraphy Change *">lio«- 
rapny No. 7 IS. 

Council of Planning Librarians, MoMi cello. III Pub 
Data Jan 75 

Nolo— 22p . Exchange Bibliography No 718 

Available from— Council of Planning Librarians, 
P O Box 5529, Monticello, Illinois 61856 ($2 00) 

COM Pries MP HC Phia POSTAGE 

Deecriptors— 'Bibliographies, *Citi*en Participa- 
tion, 'Interdisciplinary Approach 'Planning 
'Public Policy 

This bibliography « an inventory of relevant mate- 
rials tn planning and related disciplines it draws on 
research and theoretical perspectives from plan- 
ning literature, economics, political science, 
psychology, public administration, and sociology 
Section one suggests references that offer general 
and theoretical perspectives useful m the develop- 
ment of research frameworks Section two contains 
selected references to empirical reaearch and case 
studies that may provide t seful background Sec- 
tion three lists references that focus on research m 
other countries (Author/MLF) 

E01116S7 UD 015 431 

£de/men, Humy 

The Lanfuage of Participation and the Language 
of Restetanee. 

Wisconsin Univ , Madison. Inst for Research on 

Poverty 
Report No— IRP-DP-265-75 
Pub Date Mar 75 
Note— 31 p 
EDRS Price MP HC 

Descriptors— Authoritarianism 'Citizen Participa- 
tion, 'Conflict Resolution, Decision Making. 
•Economically Disadvantaged. Institutionalized 
(Persona). Language Planning. 'Language Styles, 
Lower Class, Participant Involvement, 'Policy 
Formation. Socialization, Social Problems. 
Soctohngurstics 

This paper holds that the outcomes of formal pro- 
cedurea between low-status groups and thoae m 
authority over them are largely symbolic or marginal 
in character Language and gaatures are said to 
define the involvement of these groups with au- 
thorities either aa pint participation in policy mak- 
ing or as conflict. Whether a political action is per- 
ceived as either a form of participation or aa a form 
of conflict is said to depend on linguistic and gae- 
tural categorization This dichotomy is stated to 
hold far-reaching consequence for public support 
or opposition to regimes, and compliance with or 
resistance to rules The poor are seen to lack infor- 
mal sanctions that confer influence, but can 
threaten elites by causing disorder-a political 
weapon which the poor renounce on becoming 
politicized Among the topics discussed are private 
versus public iasuea. poiiticization as co-option, in- 
fluences versus ritual, the use of disorder, the struc- 
turing of perception through poiiticization. intense 
poiiticization. clarification and blurring of adversary 
relations, and sntlpohtics (Author/AM) 

ID 12**44 SE 019 848 

Citizen Act on Outdo to Energy Conservation. 
Citizens Advisory Committee on Environmental 

Quality 
Pub Date 74 
Note— 67p 

Available from— Superintendent of Documents, U S 
Government Printing Office. Washington. DC 
20402 (Stock Number 4000-00300. $1 75. Dis- 
counts of 254 on orders of 100 or mora copies) 



EDRS Price MF HC 

Descriptors— 'Citizen Participation, 'Conservstion 
Education Depleted Pesources. Energy, 'Energy 
Conservation, * Environmental Education, Fuel 
Consumption, Natural Resources. 'Resource 
Guides. Social Action 

This book is concerned with educating citizen 
leaders and public officials on matters of transporta- 
tion energy, industrial and electrical anergy. and 
residential and commercial anergy usage Also in- 
cluded are guidelines on developing a national 
energy conservation policy and mobilizing citizens 
for action m energy conservation concerns A glos- 
sary of terms, a short bibliography, and a listing of 
previous energy publications are at the and of the 
book (MA) 

EO 135 610 SE 022 135 

Wert. Jonafnan M Mtgnoh, Michtet A 
Finding Solutions to Environmental Problems: A 
Process Guide- 

Mobile County Public Schools, Ala 
Pub Date 76 

Note— 3tp , Not available in hard copy due to i»ght 
and broken type throughout original document. 
This guide was developed tn the Environmental 
Education Section, MobileCounty Public Schools 

Available from— Dr Michael A Vngnoli. Coor- 
dinator. Environmental Education. MobileCounty 
Public Schools. P O Box 1327. Mobile. Alabama 
36601 (free) 

EDRS Price MF-Plua Postage HC Not Available 
from E0RS. 

Descriptors— 'Citizen Participation. 'Environment, 
Environmental Education, Higher Education. 
Manuals. Problem Solving, Reference Mat* 
rials Secondary Education 
This guide is an attempt to pro vide a workable 
methodology for helping college students ind citi- 
zen groups to identify the most preaaing environ- 
mental problems in their communitiea and to find 
solutions to them With some modification, it can 
also be used by high school students who are in- 
terested m independent or team studies The 
monograph contains sections on (1) problem- 
focused environmental education. (2) suggestions 
regsrding problem solving (3) suggestions for col- 
lecting and analyzing data or information, and (4) 
three projects tor implementation (RH) 
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mittaaa. BibHographtaa. *Cltizen Participation. 
*Citizan Rola. Citizenship Raapo nubility. Democ- 
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ammant, 'Program Daacriptions, Public Officials, 
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identifiere— Fadaral Ragistar 
This booklet Kfantlfiaa cltizan participation re- 
quiramanta for mora than 300 federally asaiatad 
programs edmtnietarsd by 10 dsptrtments, eg en 
ciaa, and commissions It has baan publiahad in 
raaponaa to ths government's daaira to aaaiat crtt- 
zans in laaming how, whan, and whara to go to 
participata in and tnfluanca ths govammantal da- 
cis ions which affact their livee, aa wall aa to im- 
prova govammant afflciancy at all lavala. Ths 
booklet is also daaignad to aaaiat stata and local 
officials in understanding tha mandatad require- 
manta for cltizan participation by providing a 
summary of thoaa raquiramanta. Each fadaral 
program ts liatad by its authorizing agency, ia de» 
signatad by mis and numbar aeeigned to it in tha 
Catalog of Fadaral Do mastic Assistance; contains 
s program daacription and daacribas tha require- 
mants for cttizan participation. Aganciaa itated in- 
cluda ACTION. Dapartmanta of Agncultura. 
Commerce, HEW, Housing and Urban Davatop- 
mant. Interior, Justice, Transportation, and Labor, 
Environmantal Protaction Agancy. National Sci- 
ence Foundation, and others Use of tha Federal 
Ragistar and consultation with tha raeponsibls 
agancy ara recommended Also included ara 
ten. pies of frequently occurring problems and 
possible solutions for bringing about affectiva 
citizen participation, techniquaa and tools to an- 
hanca citizen involvement, ptus suggaations for 
evaluating the procaaa A gloaaary and bibliog- 
raphy concluda tha booklet 
(Author/JK) 
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Deacrjptors— 'Action Programs (Community). 
Changing Attitudaa 'Cltizan Participation, Citi- 
zanship Responsibility, Community Action, 
Community Involvamant, Cooperative Planning, 
'Environmantal Education, Environmental Inrlu- 
shcea, Futuraa(of Society), *Ou»-islines, Informa- 
tion Utilization, 'Land Uaa, Policy Formation, Pub- 
lic Policy 

Citizans ara encouraged to laarn about and be- 
come involved in land uaa and growth issues in 
thair communltiaa. intended as s follow-up of sn 
sartier report by the Committee's Task Force on 
Land Uaa and Urban Growth which outlined 
phttoeophlcat, isgaJ, and policy aspects of land- 
use planning, tha documant suggests planning 
guldatinea for cltizan action groupa and decision 
makers at alt levela of government Tha documant 
ts presented in five chapters Chaptar I suggests 
that only major cltizan afforts can channel growth 
m a positive way and counteract thct out-mod ed 
American ideal of growth for growth's saka Chap- 
tar II introduces key factors in land uaa planning 
These mciude comprehensive land- use master 
plans, cost/benefit snatysea. environmental im- 
pact st s laments, zoning, subdivision regulations, 
planned unit development, preemptive purch Be- 
ing, and land banking Chaptar HI explains how to 
make e land uaa inventory of e community's assets 
and liabSitiaa Chapter IV outlines maior issues to 
consider when deciding how to use s psreel of 
land These include agriculture, economic de- 
velopment, energy requirements, flood plain use, 
housing, open spsce, end trsnsportstion Ths 



final chaptar provides information for uaa by 
community aaaociations aa they organize for ac- 
tion, draw up land-use planning agandaa. interact 
with d acts ion mskers. and implement land uaa 
goals (Author/OB) 
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Project Beckground Paper 
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Deecrtptora— 'Baeic Skills, 'Citizenship, Crlterls, 
'Curriculum Deeign. Daily Living Skills. 'Daciaion 
Making SkiHs, 'Educational Pining, Education 
Strategies. Educational Television, 'Intermediate 
Grades, Lesson Plans 

Five criteria derived from a original conception of 
basic education aie used to so praise The Eseen- 
tial Learning Skills Televieion Project and to guide 
the proposal of rises to strengthen the project It 
is assumed thct to prepare students to cope with 
ths challenges of daily Irving and citizenship, cur- 
riculs must strsss scquisition of skills in 
dscision-msking, i s , making, judging, and in- 
fluencing dec»ions Two kinds ol decisions faced 
by citizens are featured— decisions about factual 
claims, and decisions sbout group governance 
Factual decisions msy require gathering and 
evaluating information to choose between com- 
peting claims Decisions about group governance 
may require uaa of both facta and vetue judg- 
ments A framework to guide teaching end learn- 
ing of theee skills is presented Instructional ob- 
jectivee. tsschtng procedures, enssempte leeeons 
ere formulsted m terms of the decision-making 
framework (Author/vT) 
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Editor's Comments 

This Issue of the ERIC/SMEAC infor- 
mation bu 'etin is devoted to a review 0/ 
the report of Project Synthesis which 
appeared as Volume III of the "What Re- 
search Says to the Science Teacher" (SE 
033 914) published by the National Sci- 
ence Teachers Association with funding 
from the ERIC Clearinghouse for Sci- 
ence, Mathematics and Environmental 
Education. Project Synthesis was the 
title given to grant awarded to Norris 
Harms at the University of Colorado to 
synthesize and to interpret the informa- 
tion found in the three NSF status 
stu dies and the reports from the National 
Assessment of Educational Progress. 

The status studies related to the litera- 
ture review, The Status of Pre-College 
Science, Mathematics, and Social 
Studies Education: 1955-1965, Volume I: 
Science Education (ED 153876); Volume 
II: Mathematics Education (ED 153 878); 
Volume III: Social Science Education 
(ED 153 880); the national survey, Report 
of the 1 977 National Survey of Science, 
Mathematics, and Social Studies Educa- 
tion (ED 152 565)^ and the case studies, 
Case Studies in Science Education Vol- 
ume I: r he Case Reports (ED 166 058) 
and Volume II: Design, Overview and 
General findings (ED 166 059). Readers 
wishing the highlights of these three 
studies are referred to the summary vol- 
ume prepared by the directors of the 
three studies, 7f- Status of Pre-College 
Science, Mathematics, and Social 
Studies Educational Practices in U.S. 
Schools: An Overview and Summaries of 
Three Studies by Stanley L. Helgeson, 
Robert E. Stake, and Iris E. Weiss et al 
(ED 166 034). 

These materials were supplemented 
with Information from the science as- 
sessments carried out by the National 
Assessment of Educational Progress, by 
a review of current science textbooks, 
and by some other analyses of the cur- 
rent situation in K-12 science. 

The research procedure used by the 
five focus groups involved in Project 
Synthesis was a discrepancy model. In 
this model a desired state is set forth, 
followed by descriptions of the actual 
state of affairs. The analysis Is focused 
on the tdantificatlon of discrepancies 
between the desired state and the actual 
O ate. Ones discrepancies are identified, 

F R I C icommt ndations for future action can 

L^tmadt. 

\ - 



PROJECT SYNTHESIS 



Organization and Procedures 

Five separate focus groups analyzed 
and interpreted data from the perspec- 
tives of (1) the biological sciences, (2) 
physical sciences (including the earth 
sciences), (3) inquiry, (4) science/ 
technology and society, and (5) elemen- 
tary school science. Although these 
groups worked independently, they op- 
erated within a*common framework; 
namely, a set of broad goal clusters and 
activities separated into three sequential 
phases. 

The four broad goal clusters identified 
for use in discussing major emphases in 
science education related to (1) the indi- 
vidual, (2) society, (3) academic prepara- 
tion, and (4) career chocie. 
GOAL CLUStER I — Personal Needs 
Science Education should prepare 
individuals to utilize science for im- 
proving their own lives and for cop- 
ing with an increasingly technologi- 
cal world. m 
GOAL CLUSTER II — Societal Issues 
Science Education should produce 
informed citizens prepared to deal 
responsibly with science-related 
societal issues. 
GOAL CLUSTER III —Academic Prep- 
aration 

Science Education should allow 
students who are likely to pursue 
science academically as well as pro- 
fessionally to acquire the academic 
knowledge appropriate to their 
needs. 

GOAL CLUSTER IV — Career 
Education/Awareness 
Science Education should give all 
students an awareness of the nature 
and scope of a wide variety of sci- 
ence and technology-related 
careers open to students of varying 
aptitudes and interests, (p-7-8) 
The project was divided into three ph- 
ases to answer three broad questions 
concerning the desired and actual states 
in science education and discrepancies 
between them: 
What are the desired state* in science 
education? 

What are the actual states in science 
education? 

Are there discrepancies between the 
actual and desired states? j q 



Phase 1 — desired states In science 

education. The task during this phase 
was to formulate descriptions, in opera- 
tional terms, of what would be expected 
in science education if the four goal 
clusters were indeed being achieved. At- 
tention was given to such areps as de- 
sired learning outcomes, curricula, 
program utilization, course offerings, 
enrollments, teacher characteristics, in- 
structional strategies, and evaluation 
concerns. 

Phase 2 — actual states In science 
education. The emphasis during this 
phase was to determine the status of sci- 
ence education by analyzing data bases 
with respefct, but not limited* to the four 
gjal clusters and other areas defined 
during the first phase. 

Phase 3 — discrepancies between 
desired and actual states. Discrepan- 
cies were identifiad and studied during 
this phase In addition, casual factors 
which appeared to'perpetuate problems 
in sc»ence education were identified, to- 
gether with alternative modes for solving 
the problems. 

Sources of Data 

The major sources of data used by the 
focus groups of Project Synthesis were 
of three kinds; 

The NSF studies provided data from 
three different perspectives; namely, a 
survey of theXliterature, a survey of per- 
sonnel, and case studies. The Status of 
Pre-College Science. Mathematics, and 
Social Scienc4\Education: 1955-1975. 
Volume I: Science Education (Helgeson, 
et a/., 1977) presented information from 
published and unpublished literature 
focusing on practices in schools, in- 
structions! material*, teacher education, 
administrative/financial control, and 
needs in K-12 sciertce.^aporf 0/ the 
1977 Survey of Sc/eAce, Mathematics, 
and Social Studies Education (Weiss* 
1978) summarized information obtained 
from questionnaires sent during a na- 
tional survey to teacrrers, adminis- 
trators, supervisors, and\other school 
personnel. These questionnaires re- 
quested information concerning cur- 
ricula, course offerings teaching as- 
signments, support servlcesXand de- 
mographic information about teaching 
practices. Case Studies in Sctenfa Edu- 
cation (Stake, Easley, et a/., 1978V sum- 



manzed data from in depth analyses of 
reports prepared after extended on-site 
visits to 11 schools, each school repre- 
senting a different type of community 
These three NSF studies, then, provided 
a wealth of information concerning what 
the literature, professionals, and profes- 
sional observers revealed about the " 
state of K-12 science education 

The third NAEP assessment of science 
education (1978) provided data on the 
knowledge, skills, attitudes, and educa- 
tional experiences from a sample of 
nine-, thirteen-, and seventeen-year- 
olds, as well as for adults. 

During the course of the project, the 
data base was expanded to include (1) 
journal articles dealing spec.fically with 
the goals and objectives of science edu- 
cation, (2) widely used science 
textbooks, and (3) the knowledge and 
expertise of those working on the pro- 
ject 

General Conclusions * 

Desired States. Each focus group 
formulated desired states of science 
education congruent with its discipline 
However, some generalizations can be 
made concerning this activity. Although 
it is somewhat difficult to determine 
broad goals, once they have been formu- 
lated, it is possible to describe specific 
student outcomes and curricular 
characteristics congruent with these 
goals. Different goals necessarily trans- 
late inte different objectives for course 
offerings, curriculum materials, teacher 
characteristics, and instructional 
strategies. In addition, translating the 
goals into operational terms permits an 
evaluation of how well science educa- 
tion practices and programs meet each 
of the various goals. 

Actual States. Four general conclu- 
sions were reached which appeared to 
cut across curricula, courses, enroll- 
ments, teacher characteristics, class- 
room practices, and student outcomes 

1 Science education is given a rela- 
tively low status and, hence, a lack 
of general support at all educa- 
tional levels whan compared with 
mathematics, language arts, and 
social studies. 

2 Science textbooks play a crucial 
role in science education. It was es- 
timated that between 90-95% of 
12,000 teachers surveyed use 
textbooks 90% of the time as the 
major curriculum material. 

3 The goal of academic preparation 
dominated all aspects of science 
education, especially in the most 
widely used textbooks. Goals relat- 
ing to personal uses of science in 
daily life, to general scientific liter- 
acy decisionmaking practices, and 
to career awareness and planning 
are either totally ignored or men- 

q tioned in passing, 
rnir 4. Classroom teachers are the Key 
kiiM^ decision-makers in terms of course 



context, textbook selection, in- 
structional strategies, teaching 
style, selection of tests, assignment 
of grades, etc. Because they are 
key decision-makers, they in fact 
determine the goals espoused by 
science education. 
Discrepancies and implications. 
Major discrepancies exist between the . 
desired and actual states in science 
education. Some generalizations re- 
ported by all the focus groups are: 

1. The major goal in science educa- 
tion as practiced in schools is that 
of academic preparation. However, 
the three other goais should be 
given equal importance at all edu- 
cational levels so that the majority 
of students can (1) use science in 
their -daily lives, (2) engage in intel- 
ligent decision-making relative to 
science/society issues, and (3) 
nake decisions about selecting (cr 
not selecting) scientific or 
technological careers. These goals 
should be fostered in addition to 
preparing students interested in 
taking advanced coursework in 
science. 

New programs would have to be 
developed to achieve all fourgoals 
The development, of necessity, 
would require major attitudinal 
changes in the rethinking of the 
goals and priorities in science edu- 
cation among teachers, principals, 
parents, and other decision- 
makers at all educational levels. 
Elementary Levef — The ftajor 
change to be fostered amojig 
elementary personnel and parents 
is the realization that science is a 
basic. Furthermore, local support 
systems yvould be necessary to in- 
troduce programs which require lit- 
tle effort but would have lasting im- 
pact. 

Junior High/Middle School Level — 
The primary goal at this level would 
be general education programs 
rather than academic preparation 
for future coursework in science 
These programs would address is- 
sues and topics relating to indi- 
vidual, societal, and career 
awareness/choice needs. In addi- 
tion, 

a. The emphasis in the laboratory 
wouldbe changed from rediscover- 
ing scientific concepts to investiga- 
tions into implications of Scientific 
knowledge and technologic^ de- 
velopment on problems faced by 
the individal and by society in gen- 
eral. 

b. Problem -solving and decision- 
making skills would receive in- 
creased attention. 

c. Basic scientific knowledge, 
concepts, and principles, as well as 
inquiry strategies, although essen- 
tial to the curriculum, would be 
selected in relation toall four goals, 
and not specifically because of 



their importance as prerequisites 
for advanced coursework. * 
High School Level — Because most 
students would still take biology as 
part of their high school program in 
grades 9 or 10, biological topics 
would be presented in a personal 
and societal context, emphasizing 
the results cr the human endeavor 
on the worlo, human dependence 
on the environment, and the re- 
sponsibility for preserving the 
world In other words, the human 
species would be the focus of the 
high school biology program, in 
addition, 

a. College-preparation courses in 
advanced biology, chemistry, and 
physics would still be offered at the 
high school level However, to pre- 
pare responsible scientists, en- 
gineers, and technicians, relation- 
ships between science/technology 
and human endeavors would be 
emphasized, in addition to impor- 
tant scientific knowledge, -con- 
cepts, and principles 

b. New courses stressing applica- 
tions from the physical and earTh 
sciences to individual and societal 
needs would be developed to at- 
tract all students These would not 
be watered down," or Mickey 
"Mouse courses, but science/ 
technology courses emphasizing 
personal, societal, and academic 
goals 

3 A greater emphasis in program de- 
velopment would be placed on the 
full spectrum of cognitive levels. 
Acquisition of discrete facts and 
isolated principles for their own 
sake is not congruent with the 
basic goals Problem-solving and 
decision-making in personal and 
social contexts require not only 
applying knowledge, but also in- 
terpreting data, analyzing complex 
problems, and evaluating alterna 
five situations involving multiple 
variables. 

4 Career choice/awareness woulo be 
incorporated into all programs at 
all levels. Information concerning 
specific careers would be pre- 
sented in textbooks. Science topics 
would be approached from the 
point of view of how and by whom 
knowledge is acquired and used. 
Opportunities would be provided to 
talk with individuals in specific 
careers, for engaging in simula- 
tions, on-the-job work experiences, 
volunteer work, etc 

5 Certain teacher characteristics 
were identified as being important 
to the implementation of the four 
broad goals in science education. 
Among these characteristics are. 
a. Recognizing the individual 

needs of students, especially 
* wheti determining course 
content and instructional 
strategies, encouraging indi- 



vidual projects; determining 
ways science and technology 
are applicable to everyday life. 

b Understanding interrelation- 
ships between science/ 
technology/societal problems 
and issues; fostering the inquiry 
process in making decisions 
about important issues. 

c Understanding what knowledge 
is fundamental and what skills 
and processes are needed 'or 
later work; developing a con- 
ceptual framework for interdis- 
ciplinary and multidisciplinary 
approaches, using multimedia 
approaches and laboratory in- 
vestigations reflecting scientific 
and technological methodol- 
ogy 

d Recognizing the importance ot 
career planning and fostering a 
r anse of responsibility £ v help- 
mg students plan their careers, , 
introducing career awareness 
into classroom topics in the 
most natural way as possible. 
6 Some general steps that teachers 
can take in developing new educa- 
tional programs and classroom 
practices in science education are. 

a. Determination of broad goals 
for science education. 

b. Identification of student out- 
comes which are important to 

$ achieve each of these goals. 

c Identification of course offer- 
ings, textbook characteristics, 
classroom practices, and testing 
procedures which will produce 
and evaluate important student 
outcomes. 

d. Comparison of the ideal cur- 
riculum " with the current cur- 
riculum 

e. Decide on a course of action 
Developing a nev. .eacher com- 
petencies to deal with changing 
needs 

Accepting the responsibility of 
educational leadership 
Since classroom teachers make the 
most important curriculum decisions 
(including what courses are offered, 
selection of textbooks, and developing/ 
implementing instructional strategies), 
if they are convinced that current goals 
of science education are not congruent 
with the needs of their students, they are 
in the best position not only to establish 
new goals but al9^ *o implement them. In 
this rapidly advancing technological 
society, this is an awesome responsibil- 
ity. 

INDIVIDUAL FOCUS 
GROUP REPORTS 

The remainder of this newsletter is de- 
O >ted to summarizing the individual 
CD Ipicus group reports. Each summary will 
Li^L i divided into three section reflecting 



the desired states, actual states, and 
discrepancies/recommendations un- 
ique to the specific groups. 

Biology Education 

Desired States The major thrust in a 
desired biology program would be the 
use of biological knowledge, concepts, 
and principles in terms of individual 
needs, social needs, and career aware- 
ness. The change in emphasis from biol- 
ogy courses organized to illustrate the 
structure of the discipline to courses or- 
ganized to enhance a better understand- 
ing of oneseif and others results from 
advances in a number of areas, includ- 
ing 

1. new theoretical insights (socio- 
biology), 

2 new technologies for research (re- 
* combmant DNAh 

3 new interdisciplinary perspectives 
(bipphysics,' biochemistry, en- 
vironmental psychology, human 
ecology), 

4 new concerns about biology and 
human activities (bioethics, human 
engineering), 

5 a new awareness that although 
human beings evolved by means of 
natural laws, survival is now under 
control of the human species itself, 
and, 

6 new insights into biology as a link 
between the natural and social sci- 
ences giving rise to new cross- 
disciplinary perspectives (social- 
biology, human ecology, ecologi- 
cal psychology) directed toward 
comprehending human life as a 
whole (p 12*13) 

Actual states Goals — The major 
goals of biology education during the 
1955-1975 period focused on biology 
vocabulary and narrow course objec- 
tives (i.e , statements of what knowledge 
is to be learned) and not on the goals of 
conceptual schemes and inquiry pro- 
cesses promulgated by the science 
course improvement projects developed 
during this period. Biology curricula 
were determined by the goals and objec- 
tives of textbooks; in particular, three 
textbooks used in approximately two- 
thirds of the biology classes in this coun- 
try, namely, Modem Biology, Biological 
Sciences Curriculum Study (BSCS) 
"Yellow;" and BSCS Green " Although 
each of these textbooks has individual 
merit in terms of the desired states of 
biology education, they nevertheless in 
terms of their stated objectives, tend to 
representthe discipline itself ratherthan 
fostering an understanding of relation- 
ships between subject matter and the 
individual in a societal setting 

Two current issues, instructional 
programs and practices, the back-to- 
basics" movement and bio-sodal is- 
sues, have resulted in the modification 
of many biology programs The re- 
sponse of biology to the back-to-basics 
movement can be considered to be a 
negative consequence, sinee^e result 



has been to have students memorize 
those discrete facts considered to 
"basic" to an understanding of biology 
However, the nationwide attention given 
to issues such as bioengineering, 
energy, biomass, etc. . has resulted in the 
development of "mini-courses" and • 
modules on these topics. Unfortunate./, 
these same topics are relegated to the 
social studies curriculum in many 
schools. - » # 

Instructional programs weredeter- 
mir\ed by examining the three textbooks 
previously mentiobed - Basic infofma- 
tion is presented in terms of the mor- 
phology and physiology of plants and 
animals Criteria used to select course 
content appear to 6e 

1 presenting a sampling oMnforma* 
tion from the various disciplines of 
the biological sciences (e.g , 
"botany, zooloyy, genetics, etc ), 

2 giving students experiences in the 
processes otecientific inquiry (e.g., 
observing*, recording data, etc. >k*v 

3 fostering the development of sc len-N 
tific attitudes (e g , seeing the im- 
portance of critical thinking, wil- 
lingness to admit errors, etc.), and 

4 developing inquiry skills 

The emphasis i. the junior high/ 
middle school life science programs is 
on facts, that is, knowing the names of 
plant and animal parts, etc. Growing 
bea* seeds and observing the parts of 
plants were typical of the laboratory ac- 
tivities at this level Little or no emphasis 
was placed on inquiry skills 

Biology teachers generally agreed 
that professional publications, profes- 
sional meetings, and other teachers 
were the best sources of information 
about new biology programs 

Although approximately 36.000 
teachers with a major in biology teach 
two or more biology classes each day, 
approximately 15,000 to 20,000 are 
teaching biology without a major in this 
subject Many junior high/middle school 
science teachers are required to teach 
non-science courses in addition to their 
science specialty Although most biol- 
ogy teachers are perceived positively by 
their students, teachers perceive them- 
selves as losing status in their buildings 
and under constant pressure to perform 
numerous non-teaching duties. 

Pre-service education in biology gen- 
erally occurs in two phases; general 
education requirements and profes- 
sional training Although well-prepared 
in biology, most biology teachers lacK 
necessary background in chemistry, 
physics, and mathematics. Biology 
courses they take are the same courses 
taken by students preparing for ad- 
vanced graduate work. Since inquiry 
strategies are rarely experienced at the 
college level, these are rarely used in 
teaching biology at the high school level. 

Most biology teachers gave negative 
ratings to school-sponsored, in-service 
programs, while those who attended 
NSF-sponeored summer or academic 
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(?) attention to directions is essential , 

(3) he most reliable learning will 
occur when assignments are 
properly carried out. and 

(4) frequent testing is imoortant (p 
44-45). 

Some teachers appear to stress the 
socialization process and subject matter 
as a means to this end, while others (the 
subject matter specialists) treat sociali- 
zation as a means to effective learning of 
the subject matter 

In actual classroom practice, inquiry 
and expenence-based approaches are 
shunned and heavy reliance is placed on 
the textbook, which is considered to bo 
the authority " In addition, many 
teachers are convinced that learhin^ 
from printed material is a basic skill 
needed by st^uents. 

The rhajor characteristics of students 
werefound to be a lack of motivation and 
poor reading ability (which may be re- 
lated to gra^*ng practices) Although 
many students believe* that science/ 
technology can help solve sucn prob- 
lems as pollution, many do not realize 
that science/technology can cause prob- 
lems as well, indicating that the goal of 
societal needs is given little attention in 
current curricula. 

Discrepancies/recommendations. 

The major goal in physical science in- 
struction appears to be the acquisition 
of basic knowledge In addition to this 
narrow goal, the textbook is the author- 
ity, while laboratory work and inquiry 
processes are lacking. As a result little 
attention is c "en to applications and 
problem-sol v., ig skills. Also the physical 
sciences are not valued in the education 
of all students. Therefore, the following 
recommendations for physical science 
education are made 

1. Goals should be broadened to re- 
flect the personal and societal need* and 
career awareness/preparation , as well as 
the acquisition of fundamental know* 
- ledge at all educational levels. 

2 Programs reflecting these goals 
should be available for all students This 
would involve creating new programs 
and modifying existing programs 

3 Pre- and in-service teacher educa- 
tion programs should emphasize not 
only relevant physical science content, 
but also higher cognitive levels and all 
four goal clusters, together the means of 
attaining the goals for all students, not 
only the academically inclined. 

4. Tests (both standardized and 
teacher-prepared) need to be developed 
which reflect the four broad goat clus- 
ters. 

Inquiry in School Science 

The domain of inquiry is divided into 
three areas (») general inquiry proces- 
ses (including, among others, problem- 
solving, decision-making, arid making 
use of evidence); (2) science process 
O IS (including, among others, the pro- 
RIC I0S of observing, measuring, and ln- 
3£co>r»ting data); and (3) the nature of 



scientific inquiry, which is concerned 
with the validity of knowledge (know- 
ledge is tentative, the result of human 
efforts, and affected by the context in 
which it occurs) 

The desired and actual states and dis- 
crepancies are discussed m terms of 
context, transactions, and outcomes 
Context refers to the conditions which 
exist prior to learning, transactions rep- 
resent the actual learning process, and 
outcomes are the results of the transac- 
tions which occurred in a certain con- 
text. 

Desired states Context the context of 
effective inquiry teaching is related to 
three factors, i.e. teachers who value 
inquiry and encourage inquiry in others, 
curricula containing statements foster- 
ing inquiry, and classrooms arranged to 
stimulate student investigations in in- 
quiry processes 

Transactions: A variety of methods 
should be used to foster inquiry, includ- 
ing, discussions, lectures, laboratory in- 
vestigations, and debates Tho class- 
room atmosphere should be conducive 
to inquiry teaching and learning where 
students, for example, can ask ques- 
tions, engage in conversations, and par- 
ticipate in large and small group ac- 
tivities as weJI as work on individual pro- 
jects. EvaluatioR should assess inquiry 
processes as well as content. 

Outcomes Typical outcomes charac- 
teri ; of the desned states and related 
to U 3 four broad goal clusters would 
include, among others, 

Gen'" Inquiry Processes— 
F Needs — Uses evidence from 

a , of sources to make decisions 
about persona* health problems 
Societal Issues — Decides what is and 
what is not scientific evidence in a 
simple science-related social issue, 
if nowjadge — Can grar p the meaning 
Al simple scientific statements such 
that he or she would know what 
counts as evidence for and against it. 
(Example knows that statement 
"Wood floats in water implies that 
wood is less dense than water.") 
Careers — Decides what the main is- 
sues of selecting a science career are. 

Science Process Skills— 

f Personal Needs — Measures accu- 
rately such body sympto* * as blood 
pressure. 

Societal Issues — Can r .jasure per- 
sonal actions that have influence on 
society, e.g., monitors through 
measuring techniques the heat loss of 
a home. 

Knowledge— Observes and describes 
objects and phenomena (including 
change) using appropriate language 
Careers — Participates in a variety of 
observational and measurement ac- 
tivities to sufficiently examine the po- 
tentiated interest to them fora career . 
in science 

Nature of Scientific Inquiry- 
Personal Needs — Recognizes that 
the raJevance of scientific knowledge 
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is likely to be limited to its own domain 
of inquiry 

Societal Issues — Anticipates that sci- 
entific knowledge related to societal 
issues rripy change and will therefore 
demand a different-point of view to use 
the altered knowledge 
Knowledge — Cites examples ji ear- 
lier and current scientific explanations 
which have been, or are being, altered 
Careers — Recognizes the primary 
need to be curious about natural 
phonomena in order to be suitable for 
a science vocation 

Actual states. Context: In terms of in- 
quiry teaching, goal statements relating 
to inquiry processes could be found at 
local and state levels and teachers con- 
sidered inquiry skills to be important. 
However, teachers felt that they should 
be teaching facts which can be mea- 
sured on tests, the basics, structure, and 
the work ethic 

Teachers, for the most oart, found in- 
quiry approaches difficult to manage, 
especially in classrooms with discipline 
problems In addition, many felt that in- 
quiry did not work' for all students 
lack of preparation «n college courses 
appeared to be a factor fostering the lack 
of inquiry teaching in schools. Preparing 
students for advanced courses and 
socialization appeared to be the two 
most important factors discouraging in- 
nuiry strategies 

Transactions: Although inquiry 
strategies are used in some schools, the 
overall finding is that inquiry strategies 
are not used or valued. For example, 
30% of elementary -schools used NSF- 
supported inquiry materials but 70% did 
not. In addition, pressures such as teach- 
ing the basics, mainstreaming, etc . did 
not leave time for true inquiry strategies. 

Outcomes. Although students ap- 
peared to have some knowledge of the 
processes and nature of scientific in- 
quiry* a real understanding of the pro- 
cesses^yvas not exhibited Students gen- 
erally thought science was done by 
someone else and could not be incorpo- 
rated into their own thinking. Although 
many realized that scientists cha» je 
their ideas in light of new evidence, they 
expressed an unwillingness to engage in 
the same process. 

Discrepancies recommendations. 
Inquiry in science education is not being 
achieved Although inquiry strategies 
are espoused tr/ science educators, in- 
quiry goals can be found at state/local 
levels, NSF materials are available, 
teachers graduate from NSF institutes/ 
workshops, etc.. little evidence of in- 
quiry practices w.as seen in schools. 

The following recommendation is 
made every expected student outcome 
with respect to inquiry in science educa- 
tion should be responsive to individual 
differences, personal goals and com- 
munity wishes (p 67) 

When individual differences are con- 
sidered, inquiry outcomes will not be 
beyond the developmental, intellectual 
and/or personality capabilities of stu- 
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(?) attention to directions is essential , 
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not. In addition, pressures such as teach- 
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Outcomes. Although students ap- 
peared to have some knowledge of the 
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quiry* a real understanding of the pro- 
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dents. Inquiry outcomes are responsive 
to personal goals when they do not re- 
sult in a behavior which is incompatible 
to these goals, including choice of 
career direction 

Central to this recommendation is the 
development of a "Student Profile for 
Inquiry Competencies." The profile 
would contain a goals component and a 
programmatic component. The former 
would contain a list of the inquiry-related 
competencies which the individual 
should develop throughout his/her 
schooling. Th '„ would give direction to 
the student's individual learning prog- 
ram. The latter would contain the kinds 
of experiences needed to develop the 
goals specific to the individual student. 
These experiences are really nothing 
new, but are the various instructional 
procedures and materials familiar to 
most science teachers, including 
specific courses fostering inquiry, self- 
instructional modules, minicourses, 
laboratory/field work, texts and other 
reading materials, and specific assess- 
ment instruments. 

The inquiry focus group concluded 
their report by saying: 

We are convinced that, in the present 
educational era, it is technically feasible 
to match each student s learning experi- 
ences to individual traits and needs. 
Planning for this kind of matching in the 
inquiry domain is particularly apt, be- 
cause there are large variations in desir- 
able inquiry-related cutcomes for diffe- 
rent students. Our stance is that all stu- 
dents should not be expected to attain 
competence in all inquiry-related out- 
comes which science educators (includ- 
ing ourselves) have advocated in the 
past For some students and in some 
school environments, it may be approp- 
riate not to expect any inquiry-related 
outcomes at all. (p. 71) 

Elementary School Science 
Education 

The general view helcftw this focus 
group is that elementary schtel science 
should excite the children^ natural 
curiosity, foster an interests the stu- 
dents' world as well as in themselves, 
and provide opportunities to engage in 
scientific methodology. 

Desired states. Content knowledge 
for elementary school students should 
not be a list of specific concepts or facts 
but should broadly sample all content 
areas. It should also support ail fou r goal 
clusters (personal needs, societal is- 
sues, academic preparation, career 
education/awareness). Further, it should 
develop the processes of science and be 
of interest to students. The elementary 
schpoi should not be viewed as the place 
to begin the development of detailed 
concepts in preparation for junior and 
senior high school. It should be a con- 
ceptually rich program in which stu- 
® Jents are introduced to exciting and im- 
J C rortant phenomena to be observed and 
analyzed, but it should not reflect a need 



to cover a syllabus of content in all sci- 
ence disciplines 

Selected program characteristics 
would involve having students solve 
problems growing out of first-hand ex- 
periences, using an interdisciplinary ap- 
proach, and selecting materials approp- 
riate to specific age levels. Implementing 
the desired acience program would in- 
clude (1) science for all children, (2) 
teachers who are knowledgeable not 
only about science content but also 
children and the role science plays in 
enhancing their development, and (3) 
instructional strategies which aiftin the 
development of questioning and 
evaluating skills and which foster 
cooperative activities while not^neglect- 
ing individual differences. Appropriate 
facilities would also be needed to im- 
plement such a program, including a 
support system to supply teachers with 
appropriate materials, collecting them 
after use, and replacing consumable 
items. 

Actual states. Students receive a very 
limited exposure (typically at the end of 
the school day) to science at the elemen- 
tary level 1>y teachers who have little ex- 
pertise, interest, or training to teach sci- 
ence Equipment, when available, re- 
ceives little or no use. Instructional 
strategies usually involve reading about 
science, memorizing facts from a text, or 
completing teacher-prepared work 
sheets. 

Textbooks and programs used in 
elementary schools were examined be- 
cause thtese materials represent the 
major determinants of student out- 
comes Three categories of published 
materials were examined. (1) 
frequently-used texts (2) NSF-funded 
materials and (3) "new generation" 
texts. 

Comparisons of the three types of 
materials revealed strengths and weak- 
nesses relating to the four broad goal 
clusters. For example, skill development 
was not emphasized in the frequently 
used texts, was high in the NSF texts, 
and high to low based on what program 
in the new generation texts was 
examined. Although no single program 
or category presented material equally 
well in all four areas, virtually all goal 
clusters can be met by selecting approp- 
riate material from different texts. 

In general, the NSF and "new genera- 
tion" texts stressed interdisciplinary ap- 
proaches, first-hand experiences, data- 
gathering skills, and how children learn, 
while traditional texts were ranked low 
to none when considering these charac- 
teristics. ? 

Various factors appear to influence 
program dissemination and program 
adoption. It is suggested that the relative 
stability of science teaching during the 
past 25 years may be due to the fact that 
teachers have not heard about new 
programs. In general, NSF materials are 
used in schools where a principal or 
teacher has participated in an NSF insti- 
tute. Factors such as lack of preparation 



in science content, pressure groups, de- 
sirability of inquiry, back-to-basics 
movement, amount of time necessary to 
prepare for and to teach science, as well 
as socialization (leading to an emphasis 
on extrinsic motivation, attention to di- 
rections, homev-ork, and testing) all af- 
fect the potential adoption of elementary 
science programs 

Teachers have also indicated that 
many barriers exist relating to the im- 
plementation of sciei.ee programs, in- 
cluding 

1 teachers do not like science or 
study it on their own, 

2 there is a heavy reliance on the 
textbook, 

3 there is a lack of time to adequately 
prepare for science activities, 

4 teachers oftentimes do not hear 
about new science programs; 

5. science supervisors are not availa- 
ble to help teachers, 

6 there is a lack of paraprofessional 
help, 

7. there is a lack of equipment, money 
to purchase same, and little or no 
storage space; and 

8. lack of training in specific science 
areas 

The lack of training in the scientific 
disciplines is probably the most impor- 
tant obstacle to the implementation of 
elementary school science programs (p. 
86-88) 

Discrepancies/recommendations. 

Student outcomes and program charac- 
teristics relating to the four goal clusters 
are not valued by parents, adminis- 
trators, and most elementary school 
teachers. Ways must be found to make 
science education goals their goals 
Therefore, it is recommended that a 
clarification of the goate and priorities of 
these decision-makers is needed, as well 
as an identification of programs and in- 
structional strategies congruent with 
these goals. 

Many barriers (Some real, others not) 
exist which prevent the implementation 
of science prdgrams in elementary 
schools. It is suggested that if teachers 
are well prepared and science is valued, 
these ;eacher-perceived barriers will not 
prevail. Therefore, a determination of 
which barriers are real must be made. In 
addition, case studies should be made 
where science is taught effectively, 
where model science programs exist. 
Elementary school teachers are *>ot 
> prepared to teach science content and 
for the most part do not value science; 
support must be given to universities 
and state, district, and local school 
levels to develop in-service programs. 
Funding should also be made available 
to identify and train resource/ 
supervisory personnel at both the state 
and local levels. 

Much time and effort have been de- 
voted to developing elementary school 
science curricula. Time and effort 
should now be devoted to implementing 
them. 
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Interaction of Science, 
Technology, and Society 
In Secondary Schools 

The science, technology, and society 
focus group spent considerable time in 
defining their domain. Science, 
technology, and society (STS) issues 
deal with considerations growing out of 
work in the science disciplines and also 
with concerns which originate from the 
society impacted by developments in 
science The group defined technology 
to include both hard technology — 
hardware developed for use by humans 
and soft technology — systems involved 
in the development and use of 
technological devices as well as the sys- 
tems involved in solving problems in in- 
dustry and society at large 

Desired states. Eight specif.c areas of 
concern were identified and described 
as these related to the four goal clusters. 
These area§ are Energy, Population. 
Human hngineering, Environmental 
Quality, Utilization of Natural Resources, 
National Defense and Space, Sociology 
of Science, and Effects of Technological 
Development. 

Desired student outcomes were pre- 
sented relativeKto the areas of concern as 
these areas intersected with the four 
goal clusters. Considerable space in the 
report was devoted to describing de- 
sired student outcomes by example 
(pages 96 through 105 contain this mate- 
rial ) 

This focus group desired that science 
education programs prepare individuals 
to utilize science for improving their own 
lives and coping with an increasingly 
technological world Citizens should 
also be prepared to utilize science to 
deal responsibly with science-related 
social issues. Science education prog- 
rams should insure the continued de- 
velopment and application of scientific 
knowledge by maintaining a critical 
mass cf fundamental scientific under- 
standing in the American public Finally, 
the continued development and applica- 
tion of scientific Knowledge should be 
insured by maintaining a continual sup- 
ply of citizens with scientific expertise. 

Actual states. The following points re- 
flect the current status of teaching rela- 
tive to science, technology, and society 
(STS) issues: 

1. Teachers use the textbook not only 
for course content, but as the cur- 
riculum. 

2. Little or no STS material is available 
in current texts In general the texts are 
concerned with theoretical and abstract 
material, with few practical applications. 

3 Few courses meeting STS goals 
could be found. Although STS materials 
are available, they are not known to sci- 
ence teachers. In addition, where such 
courses are offered, they do not attract 
the elitists in the schools. 
O %. Courses to prepare high school 
ience teachers reflect the science 
tcialist approach. Preparation for 



teaching STS courses is almost nonexis- 
tent 

5 In-service programs generally fall 
into the awareness category rather than 
as preparation for teaching STS. In gen- 
eral, in-service tends to involve improv- 
ing teaching methods for specific con- 
text areas 

6 NAEP findings indicate a very low 
level of STS knowledge, for example, 
while 12% of 17-year-olds knew that 
plastics come from petroloum, only 3% 
knew *hat the mortality rate of infants in 
the United Sttes is worse than that of 
most western European countries 

STS topiis for the most part are av- 
oided in the science curriculum, in spite 
of the v that our society is becoming 
more technologically oriented 

Discrepancies/recommendations. 
Based on the Mcrepancies between the 
desired and actual states,* 26 recom- 
mendations are addressed to school 
personnel, curriculum developers, 
educators of teachers, funding agencies 
and policy makers, and the general pub- 
he (pp. 107-112) Some of these recom- 
mendations follow 

STS materials should be reflected in 
ail science areas in future texts Specific 
guidelines need to be developed to 
evaluate texts in terms of STS content 
Likewise, special publications, films, 
magazines, etc should be developed 
which present a *ide variety of topics 

T eachers should be encouraged to 
develop and use STS materials at ap- 
propriate places in their courses with the 
knowledge that state agencies and col- 
leges will not only accept but also en- 
dorse teaching STS In addition, confer- 
ences and in-service programs for 
tsachers should be held on STS cur- 
rcula 

Serious consideration should be given 
to the adoption of STS programs for all 
students Existing courses should be 
critically examined in order to replace 
obsolete material with STS material orto 
adapt STS material with little modifica- 
tion to the existing course. 

STS should be integrated into the total 
school curriculum. For example, 
teachers from different areas (science, 
mathematics, tnglish, social studies, 
etc.) could develop STS activities 
around a given topic 

Clearinghouses should be established 
to include information and curriculum 
materials in the STS area Teachers 
should be given time and encourage- 
ment to examine these materials. 

New course? on STS and technology 
education should be developed at the 
college level since the grade 7-12 cur- 
riculum tends to reflect the discipline 
approach of college as well as instruc- 
tion (teachers teach as they were 
taught). These courses should not be li- 
mited to teach t preparation programs 
but should be offered by science, art, 
and engineering departments. , 

Time, effort, and money should be in- 
vested, not in ueveloping materials per 
se, but in implementing act^^jes: 



awareness activities, research activities, 
etc 

Since technological education is 
rather new. it is suggested that cam- 
paigns be started to increase public 
awareness of technology's impact on 
human life In addition, certain, areas 
need to be addressed by research ac- 
tivities, including the domain of 
technological education, and by re- 
search into the nature of the decision- 
making process which determines 
course offerings and content Since STS 
would most probably be an elective 
course at the secondary level, research 
should focus on the student who selects 
or rejects STS 

Implications for Teachers 

The discrepancy model used in Pro^ 
ject Synthesis revealed the fact that the 
educational goals reflected by practices 
in science education appea/ to be ex- 
tremely narrow as well as based on the 
erroneous assumption that most sci- 
ence students will go on to take consid- 
erable coursework leading to careers in 
science Present science education 
programs largely ignore the goals of 
preparation for citizen preparation to 
utilize science and technology-related 
societal issues, preparation to use sci- 
ence in everyday life, and preparation for 
making career choices in science- 
related fields 

Some generalizations reflecting the 
concensus of ail focus groups are 

• At all levels, science education in 
general is given a relatively low 
priority when compared with the 
language ans, mathematics and so- 
cial studies, and its status is declin- 
ing This low priority results in a 
general lack of support for science 
in most school systems 

• Textbooks play a dominant role in 
science instruction 
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• Of the four goal clusters, only the 
goals related to development of 
basic knowledge for academic pre* 
paration receive significant em- 
phasis Goals related to personal 
use of science in everyday life, to 
scientific literacy for societal 
decision-making, and to career 
planning and decision-making are 
largely ignored 

• Teachers make most of the impor- 
tant decisions about course con- 
tent, text selection and instructional 
methods, and in so doing they de- 
termine the goals pursued by sci- 
ence education (p 114-118) 

When the world of the 80s is com- 
pared with the' world of the 60 s, im- 
mense changes which impinge upon 
science teaching are evident There is no 
longer the push for, and the funding of, 
programs to prepare scientists and en- 
gineers Shortages of natural resources 
formerly taken for granted (energy, wa- 
ter, minerals, land and space) require 
citir s to view technological develop- 
ments in new ways Along with an in- 
creased need to understand large na- 
tional issues, there is an increasing need 
to understand the way science and 
technology affect people as individuals 



Can science educators at ?ll levels 
(K-college) shift goals, programs and 
practices from the current emphasis on 
academic preparation for science 
careers for a few students to an env 
phasis on preparing all students to . 
grapple successfully with science and 
technology in their daily lives as well as 
participate knowledgeably in the impor- 
tant science- related decisions our coun- 
try will have to make in the future 9 (p 
1 1 9) Project Synthesis participants insist 
that science educators have a responsi- 
bility to rethink thegoals of science edu- 
cation. New goals will require new prog- 
rams Classroom teachers will have to 
think through their philosophy for teach- 
ing science and, no doubt, make some 
adjustments. 

Persons interested in meeting this 
challenge are advised to follow a plan of 
action that closely parallels the one used 
in the early stages of Project Synthesis 

1) Determine broad goals for science 
education 

2) Identify student outcomes which 
are important to achieve each of 
these broad goals 

3) Identify course offerings, textbook 
characteristics, classroom prac- 
tices and testing procedures which 



will produce and evaluate impor- 
tant student outcomes 

4) Compare the ideal curriculum 
with the current curriculum 

5) Decide on a course of action 

a) Develop new teacher com- 
petencies to deal with chang- 
ing needs 

b) Accept the responsibility of 
educational leadership 



What Research Says to the Science 
Teacher, Volume 3 may be obtained in 
papercopy form from the National Sci- 
ence Teachers Association and in mic- 
rofiche form from ERIC Document Re- 
production Service (EDRS), PO Box 
190, Arlington, VA 22210. When it is un- 
nounced in Resources in Education, the 
document will have an ED number which 
is to be used in ordering|from EDRS. This 
document is not available from the ERIC 
Clearinghouse for Science, Mathema- 
tics, and Environmental Education 



The material contained in this infor- 
mation bulletin was prepared by John 
f4ovak, Faculty Research Associate- 
Science E ducation, ERIC/SMEAC 
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Problem Solving Goals: Cognitive and Affective 



Editor's Comments 

The third issue of the 1961 series of 
information bulletins produced by per- 
sonnel of the ERIC Clearinghouse for 
Science, Mathematics, and Environmen- 
tal Education is focused on the topic of 
problem solving, which was also discus- 
sed in the second mathematics educa- 
tion fact sheet for 1 961 . The fact that two 
documents are devoted to the same 
topic serves to emphasize its impor- 
tance. { 

The material in this information bulle- 
tin was based, in large part, on Problem 
Solving ... A Basic Mathematics Goal, 
written by Steven P. Meiring. This infor- 
mation bulletin was prepared by Dr. Jon 
L. Higgins, Faculty Research Associate - 
Mathematics Education, ERIC/SMEAC. 

Computational proficiency and num- 
erical concept development have long 
been recognized as-basic skill goals of 
elementary and middle school 
mathematics programs. Though men- 
tioned in most curriculum descriptions, 
problem solving has seldom been pur- 
sued with the same immediacy or em- 
phasis as have these other two goals. 
Characteristically, problem solving has 
been perceived as a by-product of other 
learning activities that are considered to 
be of greater value. 
* Despite this incidental treatment of 
problem solving, there have been many 
recent calls to place more emphasis on 
problem solving in the mathematics cur- 
riculum. When the National Council of 
Supervisors of Mathematics developed a 
Postition Paper on Basic Mathematical 
Skills in 1977, problem solving headed 
the list. This group noted that ' learning 
to solve problems is the principal reason 
for studying mathematics" (NCSM, 
1977, p. 2) 

In An Agenda for Action: Recommen- 
datons for School Mathematics of the 
198ffs t the National Council of Teachers 
of Mathematics proposed that "Problem 
solving must be the 'ocus of school 
mathematics in the 1960V (NCTM, 
1960). Thus It was suggested that: 

—The mathematics curriculum should 
be organized around problem solving 
y tfie definition and language of prob- 
HmC solving In mathematics should be 



developed and expanded to include a 
broad range of strategies, processes, 
and modes of presentation that encom- 
pass the full potential of mathematical 
applications. 

— Mathematics leachers should 
create classroom environments m wnich 
problem solving can flourish. 

—Appropriate curricular materials to 
teach problem solving should be. de- 
veloped for all grade levels. 

—Mathematics programs of the 1 980 s 
should involve students in problem solv- 
ing by presenting applications at all 
grade levels. 

—Researchers and funding agencies 
should give pnority in the 1980 s to in- 
vestigations into the nature of problem 
solving and to effective ways to develop 
problem solvers (pp. 2-5). 

Data from the Priorities in school 
Mathematics (PRISM) Project (NCTM, 
1961) indicated that national samples of 
teachers, parents, and others agreed 
that problem solving should begiven the 
highest priority for consideration in the 
1980's. 

Placement of Problem Solving In the 
Curriculum 

Problem solving is perceived by some 
educatiors as a higher intellectual activ- 
ity that should be deferred until funda- 
mental concepts and computational 
skills are well in place. Believing their 
responsibilities to involve the develop- 
ment of more fundamental skills, they 
leave problem solving instruction for 
others at a later time. 

But problem solving is a natural learn- 
ing activity that every preschool child 
has already experienced. It begins as 
soon as an infant becomes aware of 
himself and his environment, develops 
some need, and tries to satisfy it. Chil- 
dren soon discover a cause and effect 
relationship between their actions and 
the satisfaction of their immediate 
needs. Some actions produce satisfac- 
tory results. Some do not. However, each 
experience with attempting to solve a 
problem adds to the infant's understand- 
ing and growth, f 

As the infant develops Into a young 
child, he/she uses additional informa- 
tion, capabilities ^d knowledge to ex- 



pand his/her range of responses to prob- 
lems. Utilizing his/her growing skills, the 
young learner is able to explore new 
situations that generate still further 
problems for mastery. In the process of 
conquering these new problems, the in- 
formation and experience gained 
through each solution become part of 
this growing problem solving capability, 
subtly reshaping his/her existing know- 
ledge and skills through its acquisition. 

Agood educational program builds on 
the natural, informal methods the child 
brings to school. It provides a balance of 
skill, concept, and problem solving de- . 
velopment similar to the kind of learning 
the child has experienced prior to com- 
ing to school No aspect of learning is 
sacrificed, postponed, or neglected. All 
requisites for the application of learning 
are pursued concurrently, each reinforc- 
ing and strengthening the other. Skills 
and concepts are applied in problem 
solving, and problem solving provides a 
means to practrce skills and strengthen 
content understandings. 

Problem solving thereby becomes the 
responsibility of every teacher K-12. To 
ascribe a prerequisite status to problem 
solving is to interrupt the natural mode 
of learning and to run the risk that some 
children will never have the formal op- 
portunity to participate in problem solv- 
ing development because they have not 
achieved other goals. 

Cognitive Considerations of Problem 
Solving 

Students should be exposed to a vari- 
ety of problem solving techniques, 
strategies, and modes of thinking as part 
of a planned and sequenced set of ac- 
tivities. At different grade.levels, particu- 
lar problem solving skills should be for- 
mally introduced and practiced. The key 
to a tott* problem solving curriculum is 
to give a skill particular emphasis and 
identification as a problem solving tool 
at a particular grade level. Thereafter, it 
will be practiced and used in subsequent 
grades as a problem solving skill rather 
than as a good thing to try, selected by 
happenstance. Planning a scope and 
sequence listing of problem solving pro- 
cesses and skills will assure that stu- 
dents are exposed to a range of such 



procedures, have an opportunity to 
practice them as problem solving *ools, 
and avoid the likelihood of hit-or-miss, 
incidental development of such impor- 
tant learning outcomes. 

In Problem Solving . . . A Basic 
Mathematics Goa/, (1980) Meiring lists 
44 problem solving skills, and suggests 
grade level placement as well as sequ- 
ence for introducing these skills in the 
mathematics curriculum. The following 
discussion is adapted from his list: 

Kindergarten. Children can respond to 
problems that are posed by pictures. 
Support skills of sorting according to 
specified attributes and one-to-one 
matching should be developed and 
practiced. Problem solving skills using 
manipulatives to answer picture prob- 
lems can be taught. 

Qrade One. Problems involving clas- 
sification and requiring matching 
should be i ntroduced. The support skills 
of collecting data, recording of data by 
tallying, and data and/or pattern obser- 
vation should be developed. First grad- 
ers should develop skills of sequencing 
picture problems, interpreting given pic- 
ture problems, and making up problems 
from pictures 

Qrade Two. Problems without num- 
bers, as well as problems involving 
number patterns and sequences should 
be introduced. Second graders can 
learn to complete a pattern or sequence, 
use rulers for measuring, record data, 
and writesimple number sentences from 
story problems. Problem solving skills 
such as identifying given information, 
stating what is to be found, and acting 
out problem situations would be de- 
veloped. 

Qrade Three. Children in grade three 
should deal with problems with single- 
step solutions, as well as problems that 
have more than one solution. Problems 
can be introduced that require careful 
reading and following of directions. 
Students may write problems for other 
students, involving not only real life situ- 
ations but including fantasy and games. 
Reading and interpreting simple tables, 
bargraphs, and calendars should be de- 
veloped as support skills. Children can 
learn to read and use a balance and can 
use*a ruler to draw line segments and 
plane figures. Several problem-solving 
skills should he developed. Third grad- 
ers shou Id be able to restate a problem i n 
, their own words, look for patterns, and 
use simple models. These models may 
aid in choosing the correct operation or 
operations involved in the problem. 

Grade *our, Problems requiring the 
i nterpretation of charts, graphs, or maps 
and that involve listing or drawing can be 
introduced at this level. Support skills 
involving sorting and organizing of data 
and construction of tables, charts, and 
graphs can be developed. The tech n ique 
rD , r of guessing and checking can be intro- 
ciyLduced, giving practice in using a re* 



placement set in an open mathematical 
sentence. In addition, determining the 
reasonability of an answer as well as es- 
timating can be introduced as problem 
solving skills. Problems that involve per- 
sonalized answers that can vary from 
child to child can help focus on the 
reasonableness of results. The use of 
drawings, figures, and graphs to solve 
problems should be taught. 

Grade Five. Fifth graders can deal with 
problems containing superfluous infor- 
mation or that have no solution. Prob- 
lems with multistep solutions may be in- 
troduced. These children should learn to 
choose and use a formula, as well as to 
round results where appropriate. They 
can locate points on a number line or 
coordinate system and use a variety of 
measuring devices. Problem solving 
skilh involving the identification of 
wanted, given, and needed information 
can be practiced. Recording outcomes 
of events and accounting for all pos- 
sibilities can be used to solve problems. 
Appropriate open sentences can be writ- 
ten, and the solution can be checked. 

Grade Six. Problems that require the 
use of formulas may be introduced, as 
well as problems that utilize exploration 
and discovery. Problem situations that 
give insufficient information can also be 
introduced. Students may be expected 
to use non-text resources to find needed 
information. They may use simple con- 
structions using compass, protractor, 
and rulers and may read and construct 
scale drawings. The use of flowcharts to 
list procedures and alternatives may be 
developed as a support skill to problem 
solving. The selection of appropriate no- 
tation and/or application of formulas 
may be developed as problem solving 
skills. Studentsshould also learn to work 
backwards through a problem to deter- 
mine appropriate procedures. 

Gradv Seven. Mathematical problems 
involving real world applications are ac- 
cessible to students in grade seven. They 
should learn to handle problems that re- 
quire open-ended exploration as well as 
estimation and approximation. The in- 
troduction of variables, and the selec- 
tion of an appropriate variable to repre- 
sent an unknown quantity are new sup- 
port skills that can be used. Students 
should be able to use these skills to 
translate a problem into a mathematical 
sentence. Identifying and solving a simi- 
lar or simpler problem can be developed 
as a technique for analyzing more com- 
plex problems. Students should also 
learn to identify subgoals and processes 
that would be helpful in reaching larger 
goals. Iternate problem solutions 
should be studied and discueeed. 

Grade Eight. Problems involving de- 
ductive and indiffctive reasoning can be 
introduced at this level. Sample solu- 
tions involving faulty logic or false infer- 
ence can be studied. Support skills for 
eighth graders include the solving of 
simple linear equationS£{^*tll as de- 



termining the uniqueness of the solu- 
tion. They should also practice determin- 
ing precision of results. Checking for 
hidden assumptions can be developed 
as a problem solving skill, as well as 
generalizing from specific situations. 
Eighth graders can begin to interpret 
problems from different points of view, 
and use changed points of view as prob- 
lem solving techniques, 

Grades Nine and Ten. Ninth and tenth 
graders can investigate general problem 
situations where the problem itself must 
be defined and delimited. They may 
make and test hypotheses or use coun- 
terexamples to construct arguments. 
Understanding of necessary and suffi- 
cient conditions may be developed. They 
can check both problem statements and 
solutions for the misuse of data and can 
determine both the uniqueness and pre- 
cision of solutions. 

Related Skills from Other Disclplnes 

Many of the elements described in a 
problem solving curriculum for 
mathematics are common to other dis- 
ciplines. Just as problem solving at- 
tempts to integrate knowledge in 
mathematics from several sources and 
apply that knowledge to new situations, 
we should view the similar need of ar- 
ticulating problem solving objectives ac- 
ross disciplines. In the elementary 
grades, positive reinforcement and 
transfer can occur through indication of 
how a mathematical idea is useful or re- 
lated to a situation in science. Recogniz- 
ing that "truth in advertising" discus- 
sions in social studies utilize similar 
reasoning and thinning skills to those 
studied in mathematics will have a simi- 
lar positive effect. In grades where de- 
partmentalization or specialization of 
teaching occurs, efforts to discuss 
commonalities with teachers of other 
disciplines can be productive to identify 
areas where positive, references can be 
made to work in progress in other clas- 
ses. Coordination of teaching or even 
teaming is enhanced by emphasizing 
problem solving in the curriculum. 

Subject-centered instruction should 
not obviate the possibility of usir g good 
problem situations that might draw upon 
several disciplines. Many excellent prob- 
lems are not just mathematics, just sci- 
ence, or just social studies. To avoid 
using them in a mathematics class (or 
other d*ss) for that reason in short- 
sighted. The fact that they are interdis- 
ciplinary probably makes them poten- 
tially more valuable as a learning activity 
for students for just that reason. Prob- 
lem solving in real life does not entail 
classification by subject matter but may 
well draw upon skills and information 
from a variety of resources. 

Affective Considerations of Problem 
Solving 

Affective dimensions of problem solv- 
ing are more difficult to plan activities for 
than are cognitive traits. In some in- 
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stincoe, it is possible to design learning 
situations to encourage problem sowing 
behaviors such as conjecturing, predict- 
ing, or drawing conclusions. However, 
other behaviors and problem solving 
traits may be more difficult to address 
through planned experiences. Self- 
reliance, risk-taking, creative thinking, 
interacting are examples of affective- 
related behaviors and traits that are fos- 
tered through a secure classroom envi- 
ronment, reinforcing teaching, and indi- 
vf duet encouragement 

From a curriculum and teaching 
perspective, it is important to recognize 
the nature of these affective behaviors 
and to appreciate the role they play in 
problem solving. Traits such as critical 
Judging may appear less threatening or 
bothersome when perceived as a integ- 
ral and desirable aspect of a student* s 
active internalizing and evaluating of a 
problem situation . Such feedback is cer- 
tainly more desirable than the submis- 
sive response of a passive learner. Iden- 
tifying traits and behaviors supportive of 
problem solving will further open up op- 
portunities to instill and nurture such 
capabilities as they appear in learning 
situations. The following list of problem 
solving traits and behaviors may be help- 
ful in aasessing these affective problem 
solving abilities. 

TraHe of Good Problem Solvere 

Curious — eager to investigate, to learn 
new approaches and techniques, to 
understand how a problem is solved. 

Keen — interested in problems, quick to 
respond in class discussions and to 
individual challenges. 

Interactive — participates freely with 
others, seeking and sharing ideas. 

Creative — responds to problem situa- 
tions In new or unusutfl ways; not con- 
fined in problem approaches or ways 
of thinking. 

Receptive — willing to listen to and con- 
sider ideas of others. 

Appreciative — enjoys and values the 
Importance of problem solving ac- 
tivities, good problems, sound, clever, 
or different solutions. 

Excitable — pursues a problem with 
great energy and intense interest that 
shuts out other activities temporarily. 

Intuitive — able to act on hunches or 
educated guesses. 

Retentive — draws upon and applies 
previously acquired information in 
new situations. 

Self-Confident — believes that skills and 
abilities are adequate to meet the chal- 
lenges of new problems. 

Relishes Challenges — desires aUtTSVv 
Joys pitting his/her abilities against 
problems. 

Critical — evaluates ideas and explana- 
tion carefully; challenges classmates 
or teacher on incorrect or partial re- 
sults; notes and looks for exceptions 
*o generalizations. 

ittient — able to experience unsuc- 
cessful results without negative re- 



percussions on his/hsr self- 
confidence. 

Organized — approaches problems sys- 
tematically, investigates problem 
ideas in a orderly, sequential manner; 
keeps a record of successful snd un- 
successful attempts. 

Tolerant — listens to ideas and problem 
approaches that are not personal 
choices; willing to bide time in making 
and seeing suggestions acted upon; 
respects problems solving efforts and 
achievements of others. 

Resourceful — able to overcome obsta- 
cles in more then one way. 

Flexible — capable of changing or ex- 
panding thinking to incorporate new 
or different ideas from others. 

Self-Directed — motivated from within to 
pursue and continue with challenges. 

Introspective — considers his/her own 
thinking processes in problem solv- 
ing; reflects upon how new knowledge 
or discoveries integrate with previous 
information or thinking. 

Risk-Taker — unafraid to be wrong in 
his/her ideas or to be unsuccessful in 
efforts to solve s problem; willing to 
forward ideas about a problem to 
others for evaluation, 

Behaviors of Good Problem Solvers 

Questions — expands upon problem 
solving discussion by asking about 
other cases; how the situation varies 
by changing givens; pursues matters 
that need clarification in his/her own 
or other's thinking; may challenge the 
need or application of learning con- 
tent 

Notes Details — considers all informa- 
tion that may affect the outcome of a 
problem; alert to recognizing relation- 
ships among variable quantities. 

Discriminates — perceives* similarities 
and differences among Objects or rela- 
tionships which are important to the 
problem; distinguishes relevant in- 
formation from irrelevant problem 
material. 

Recognizes Patterns — detects 
similarities that characterize a set of 
information; able to predict missing 
elements. 

Anticipates — exsmines alternatives 
using csuse snd effect reasoning 
without carrying action to conclusion; 
capable of meeting problems before 
they arise. 

Predicts — foresees or foretells the out- 
come of or results to s problem, bssed 

m upon previous background, experi- 
ence, or reasoning. 

Generalizes — extends the results of a 
particular problem or set of data to a 
larger and more general situation. 

Visualizes — forms msntsl images of 
problem variables to oreceivs interre- 
Istionships among them. 

Infers — examines problem information 
carefully to derive hypotheses and 
draw conclusions. 

Speculates — reflects upon and 
reasons about problem components, 
interrelationships, snd implicp^yns; 



forms educated conjectures from av- 
ailable evidence. 

Concentrates — summons all of his/her 
skills and resources to attack a prob- 
lem; overcomes extraneous influ- 
ences and distractions. 

Synthesizes — intergrates individually 
acquired skills and information into a 
larger understanding of the processes 
and components of problem solving. 

Draws Conclusions — able to bring 
thinking to a decision to direct prob- 
lem solving actions; able to sum- 
marize the results of problems 01 im- 
plications. 

Deliberates — recognizes the approp- 
riate times to consider carefully the 
information of a problem before act- 
ing, the implications of a result before 
generalizing, the alternatives before 
choosing. 

Perseveres — persists with a problem 
despite lack of success, discourage- 
ment or opposition to his/her idess, 
reluctsnt to "give up" on a problem. 
Makes Refined Judgments —Ibis toad- 
v just his/hsr thinking or ststements 
Mjased upon additional information; 
able to improve the work of others by 
noting subtleties, distinctions, excep- 
tions, or special cases. 
Uses Divergent Thinking — able to per- 
ceive more than one implication or 
consequence to a problem action; 
able to consider unique or unusual 
approaches or outcomes to a prob- 
lem; able to expand his/her thinking 
throughout a problem rather than nar- 
rowing it. 

Role Modeling 

A problem-solving curriculum can 
help develop good problem solving 
traits and behaviors by simply providing 
opportunities for students to exhibit 
such .raits or behaviors. It is obvious that 
students cannot show their ability to 
recognize patterns, for example, if the 
curriculum does not contain problems 
that are built around patterns or sequ- 
ences. Other traits and behaviors may 
best bs taught not by changing the con- 
tent of the curriculum but by teaching 
the content in ways th*t model good 
problem solving traits and behaviors. An 
area which is often overlooked involves 
the teacher as a true problem solver, 
rather than as a teacher of problem solv- 
ing. In most instances, ths blockage in 
student problems wilt be transpsrent to 
the teacher. Therefore, the problem is. in 
reality, a mere exercise for him/her. 
His/Her presentation of* a problem to 
students or his/her assistance to them as 
they struggle with a problem will seem to 
be guided by inspiration and insight. 
Each move that he/she makes, each 
suggestion that he/she offers, turns out 
to be s good one. Therefore, students 
are likely to perceive problem solving as 
s series of uninterrupted steps of logical 
thinking that flow from some mystifying 
insight about the problem which they are 
unable to achieve. Not realizing that 



frustration and uneven advances toward 
solution ara, intact, part of problem solv- 
ing, the studsnt senses inadequacy and 
failure when it is not warranted. 

To accurately model problem solving, 
it is therefore necessary for the teacher 
occasionally to present problems which 
he/she has not previously solved, and 
which he/she does not immediately see 
through. This involves an element of 
risk, but no more so than the risk he/she 
ie asking a student to undertake fo<~ a 
situation which is a true problem for 
him/her. The struggling for solution, the 
generation of alternatives, the discard- 
ing of Ideas, the partial failures are ail a 
/eelistic pert of problem solving, includ- 
ing the eventual exhi#ation that cannot 
be suppressed when the problem is 
eventually solved. 

If the problem proves to be a particu- 
larly difficult one that does not yield to an 
immediate assault, the setting aside of 
the problem for another time, in a con- 
spicuous place, demonstrates another 
eepect of an accomplished problem sol- 
ver—the willingness to halt problem 
efforts temporarily and to return to the 
problem later with renewed vigor, per- 
sistence, andeff ort until it yields. If in the 
intervening time, the problem is first sol- 
ved by e studsnt, then all the better. The 
stature of students in problem solving 
endeavors will be enhanced through 
growing confidence. Class problem sol- 
ving efforts will be perceived as more 
coequal endeavors and the teacher as a 
strong partner rather than always the 
leader and source of all information. 

If students understand the full implica- 
tions of the problem solving process, 
they will come to appreciate better the 
techniques and strategies for solving 
problems that provide them things to try. 
They will recognize the importance of 
not only thinking about the problem but 
of being aware of how they are going 
about that thinking. The importance of 
consciously expanding alternatives and 
possibilities, of looking at the problem 
components in different ways, of seek- 
ing creative and untried approaches will 
be appreciated. Then, in reviewing the 
successful solutions of others, they will 
be more eensitive to the need to look 
pest the solution to the thinking underly- 
ing that solution. They will become more 
knowledgeable of the extent of work that 
prsoedes the polished and straightfor- 
ward solutions that appear in textbooks 
or come from accomplished problem 
solvers. 

Classroom Modeling 

The ultimate goal of problem solving 
instruction is to develop the capability of 
students to apply school-learned skills 
successfully to problems arising in reel 
life. However, experience indicates that 
transfer of school skills to life situstions 
ie not always an easy task. The degree to 
which classroom activities can reahsti- 
Q ~'1y model reel life problem solving is 
F R I r lltd t0 how successfully students can 
L££L ke thie transfer. There, en important 



teacher task is to be aware of real prob- 
lem solving situstions snd to simulate 
them whenever possible. 

-^n a real situstion, the task to be ac- 
complished or the problem to be resol- 
ved is usually well understood. The prob- 
lem may need to be recast in sn approp- 
rut© representation, but generally there 
are no difficulties in interpreting the 
problem task from givsn informstion as 
is ths case in textbook story problems. 

—Real problems frequently deal with 
tactile materials and/or reel people or 
situstions. Being s We to eee the problem 
in terms of concrete materials or to as- 
sociate it with specific persons or situa- 
tions mskes the problem easier to un- 
derstand. 

—Real problems have a built-in motP* 
vation factor. The successful solution of 
the problem accomplishes something 
for the solver. He/She can immediately 
appreciete his/her success or be 
penalized for his/her failure until the 
problem ie solved. He/She is therefore 
willing to wreetle with a problem for a 
considerable period of time. This is in 
contrast to s school situation wherein s 
student either moves on from sn unsuc- 
cessful problem attempt after a brief ef- 
fort or seeks help from the teacher. 

—There may not be a "correct solu- 
tion'* to s real problem. Many solutions 
may oe acceptable in terms of the 
specific needs of the solver and the 
given situation. Rather than requiring an 
exact answer, it may be sufficient to be 
"close enough." For this reason, estima- 
tion and approximation skills are rela- 
tively high in importance in real problem 
solving. 

—There is no preferred strategy to the 
successful solution of s reel problem. 
The sole criterion is that the problem be 
successfully solved in an efficient man- 
ner to the problem solver. Therefore, 
trial and error might be judged just as 
satisfactory as a careful, reesoned prob- 
lem attack — if it solves the problem. 

—Real problem situations frequently 
reoccur for the solver. This gives the 
problem solver the motivation to find a 
solution method that will accomplish the 
repeated task more efficiently. He/She 
therefore has a reason to look for more 
than one solution process to the prob- 
lem. 

—Real problems are ususlly cluttered 
with irrelevant information or may even 
be missing some necessary data. One of 
the solver's first tasks is to distinguish 
between pertinent and non-pertinent in- 
formation and to decide whether he/she 
has enough informstion to generate a 
solution. 

—Few reel problems are purely 
mathematical. The problem may consist 
of msny non-msthsmsticsl elements. 
The task of the solver may be to restate 
and simplify the problem in mathemati- 
cal terms. A mathematical solution may 
only be one component to the resolution 
of a larger problem* Affective considera- 
tions frequently play a role in real prob- 



lem solving. Even though a mathemati- 
cal solution may point toward one deci- 
sion, the solver may choose another for 
reasons that have little to do with logic or 
reasoning. 

It may not be possible or desirable to 
simulate each of these real life problem 
characteristics in classroom problem 
solving. However, an awareness of them 
should enable the teacher to frequently 
model such situations, making the trans- 
fer between school and life skills sn 
eesier task for r tudents. 

Problem Solving Commitment 

Communication between teacher and 
students about instructions! objectives 
• occurs on several levels, there are those 
topics which students are told are impor- 
tant There are matters which consume 
large amounts of instructional time. 
There are areas on which students are 
tested or otherwise evaluated. 

If the importance of problem solving is 
verbalized but teaching and grading 
emphasis is placed upon accuracy of 
computations, students will identify 
computational proficiency as their 
target. If problem solving techniques are 
discussed periodically in class but are 
not modeled in other classroom ac- 
tivities, students are not likely to extend 
problem solving behaviors to those ac- 
tivities either. 

When instructional time, teaching 
emphasis, evaluation activities, and ob- 
jectives all consistently support problem 
solving learning, students will identify i f 
as an area of importance for master. 
When the teacher models problem solv- 
ing behaviors for all areas of instruction, 
students will begin to emulate these ac- 
tions snd extend problem solving con- 
cepts to other instructional topics snd 
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•xtrfrtchooi activities. When a teaching 
environment is created that stresses 
thinking about problems and encour- 
ageo and values alternative and creative 
*>proechee to problem tasks, students 
will begin to perceive problem solving as 
a mom important activity thanan answer 



Problem solving is more than a cur- 
riculum, and more than a method of 
leaching It Is a general attitude, a d*a- 
poeMo* toward inquiry which has as 
go^sti* discovery of new ideas and re- 
lationships based upon existing ones. It 
involve* receptivity and appreciation for 
tffforeflt views and approaches. It re- 
Nehee the unique excitement and plea- 
euro of mastering a difficult situation, of 
transforming a complex and puzzling 
problem into one of understanding and 
insight But the price for these results is 
careful planning, curriculum develop- 
ment, teaching commitment, and hard 
work. 
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Editor's Comments 

This annuatissue of the ERIC/SMEAC 
information bulletin contains a variety of 
information that we hope will be of in- 
terest to ERIC users. It is designed to 
give the reader an overview of clear- 
inghouse activities for the past year, 
especially in terms of those publications 
teachers may find useful. 

Thie year we have produced 12 ERIC/ 
SMEAC fact sheets: four in each area- 
science education, mathematics educa- 
tion, and environmental education. 
(These are available at cost ; see ordering 
details elsewhere in this issue.) Com- 
ments received about these fact sheets 
have been positive and we plan to con- 
tinue thiir production for 1982, produc- 
ing th ree per area. Alt houg h spec if ic top- 
ics for the 1962 fact sheets have not yet 
been chosen, we have received some 
suggestions. Topics suggested for sci- 
ence education feet sheets Include 
science teacher supply and demand, 
teaching inquiry in science, the use of 
microcomputers in science classes, 
teaching science to middle school stu- 
dents, and instructional materials for 
science teaching. Topics suggested for 
msthematics education fact sheets in- 
clude unpublished instruments in 
mathematics education, teaching 
elementary school mathematics, and 
mathematics materials. Topics 
suggested for environmental education 
fact eheete include global education, 
energy education, cognitive inst ruments 
in environmental education research, 
and instructional materiala for environ- * 
mental education. 

We also plan to continue to publish 
the information bulletin, with one issue 
focused on each of the content areas 
covered by our clearinghouse. These, 
according to the policy established last 
year, will be available at coet. The annual 
issue of the bulletin is free. 

Again weaak Mat you cooperate wHh 
ue In completing the form IntMa bulletin 
that le headed "IMC/MMAC mamng 
label oorredtofte." Each year the Net of 
Individuate and ofgeittaatlefto receiving 
car materials grows longer. We need to 
toy la heap oeete down toy removing 
car mcMttf Met thcee who are no 
cd[ k kitafleotad la roaeMns oaf eiv 

yg^gNMWMI. H WO 00 Ml rVOMV* ■ 



IMPORTANT! PLEASE NOTE! 
TIME TO RENEW 



In issue no. 4, 1980, we announced that ERIC/SMEAC was unable to distri- 
bute information bulletins and fact sheets free to all persons interested in 7 
receiving them. The same situation holds true for 1982. In 1981 ERIC Standing 
Order Customers, Stato Coordinators and Dissemination Officers, Federal 
Agencies, some school districts, some teacher education institutions, and the 
headquarters office of professional associations and journals received free 
materials, and these persons and groups will continue to receive them in 1982. 
However, if there are changes that should be made for more accurate mailing 
information, our clearinghouse needs to know what these changes are. 

For those persons and groups who have subscribed for information bulle- 
tins and fact sheets, now is the time to renew youmubscriptions. For others 
who may wish to subscribe, this is the logical time to begin. An information 
requeet form is included in this issue and may be used to renew or begin 
subscriptions. 



completed form from you, we wIN con* 
alder thie leek of response to Indicate a 
lack of Interact and wll remove your 
name and address from our mailing list 
To continue to receive our materials, 
please com plot f and return the form aa 
soon aa possible upon receipt of this 
leave of the bulletin. 



Recant ERIC/8MEAC Infor- 
mation Analysis Products 

During 1980-1981 the ERIC Clearing- 
house for Science, Mathematics and En- 
vironmental Education was responsible 
for producing Information Analysis Pro- 
ducts (lAPs) of interest to teachers, at ail 
levels, 6f science, mathematice, or en- 
vironmental education. Some of the lAPs 
are highlighted in tWs issue. 

•dance Education 

Improving Prectlcee in Middle 
School Science, AETS Ywbook 
V. Daniel Oche, editor 

The 1901 yearbook of the Aaeociation 
for the Education of Teachers in Science 



contains papers focused on the teach i ng 
of science to middle school students. 
Quided by model of curriculum and in- 
struction first presented by Ralph Tyler 
in his 1949 book entitled Basic Princh 
p/es of Curriculum end Instruction, eeqh 
of the authors of the first six chapters 
considered one or more of the variablee 
to be found in a middle school science 
classroom: the learners, the teacher, 
educational objectives, content, and the 
realities in which middle schools exist. 
The next three chapters contain infor- 
mation about specific programs or prac- 
tices designed to improve middle school 
science teaching: the BSCS Human Sci- 
encea Program, pr^sorvice middle 
school science teacher education, and 
inservice toechor education. The final 
chapter containa three reactions from 
irservico teachers and administrators in 
middle schools. ERIC/SMEAC price: 
$8.50 (ED 205 389) 

A Critic*! Review of the Role of 
the Leboretory in Science Teeching 
Patricia E. Blosser 

Science educators "know" that the 
use of the laboratory in science teaching 
la Important. However, much of the re- 
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search focused on the use of the 
laboratory as an instructional method 
has not produced results at a level of 
statistical significance in favor of the 
laboratory. This review was designed to 
take yet another look at the role of the 
laboratory in science teaching. Informa- 
tion is reported on opinion papers as 
well as on research studies. Two major 
topics are considered: why the labora- 
tory should be used for science instruc- 
tion and the goals and objectives this 
use is intended to accomplish. ERIC/ 
SMEAC price: $5.00 (SE 034 834. This 
document will be announced in the 
January 1982 issue of Resources in Edu- 
cation) 

Research in Science Education: 
New Questions, New Directions 
James" T. Robinson, editor 

This publication contains 10 papers 
presented at a 1980 conference de- 
signed to focus on several questions: 
What areas of research hold exciting 
promise for the improvement of science 
instruction? What areas of research at- 
tack old intractable problems in a new 
and different way? What areas of re- 
search are conceptually innovative, that 
is. have not been extensively applied to 
the study of teaching and learning 
mathematics and science? What areas 
of research stay close to what actually 
occurs in science and mathematics 
classrooms? Data from the analysis of 
curriculum materials, especially 
textbooks; from investigations of the 
science understandings of students and 
experts; and from investigations of the 
contextual factors of science ~!jss- 
rooms were used in considering the 
answers to these questions. ERIC/ 
SMEAC price: $5.75 (SE 035 716) 

A Summery of Research in 
Science Education- 1979 
David P. Butts 

This information analysis product, de- 
veloped in cooperation with the National 
Association for Research in Science 
Teaching, is designed to provide the sci- 
ence education community with an 
analysis and synthesis of research re- 
lated to the teaching and learning of sci- 
ence completed and published in 1979. 
This document is not available from 
ERIC/SMEAC but may be purchased 
/from WHey-lnterscience. John Wiley & 
/Sons. 1 Wiley Drive, Somerset. NJ 08873, 
^ ISBN 0-471-86587-7 for $20.00. (ED 
204 102) 

Activity Sourcebook for 
Earth Science 
Victor J. Mayer, 
compiler-editor 

Prepared in cooperation with the Na- 
tional Aeaociation of Geology Teachers, 
this publfaltion is designed to bring to 
secondary ^hool teachers of earth sci- 
ice (and also general science and biol- 
IC w) Kttvitiee and information that will 



assist tnem in keeping their curricula up 
to date. Activities aregrouped into chap- 
ters on weather and climate, oceans, the 
earth and its surface, plate tectonics, 
uses of space photography, and space 
ERIC/SMEAC price: $7.75 (SE 033 913, 
to be announced in April 1982 issue^of 
Resources in Education). 

Mathematics Education 

Especially for Teachers: 
ERIC Documents on the Teaching 
of Mathematics, 1966-1980 
Marilyn N. Suydam and 
Jon L. Higgins, compilers 



Current Issue* m Environmental 
Education and Environmental 
Studies, M o/ume VII: Selected 
Papers from the Tenth Annual 

Conference of the National 
Association for Environmental 
Education (Kentucky Dam 
Village. 1981) 
Arthur B. Sacks, Loui« A. lozzi, 
Judith M. Schultz, Richard 
Wilke, editors 
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Following a foreword by S David 
Freeman, papers are presented that 
were selected from those given at the 
conference The papers are arranged in 
three sections The first contain* four 
invited addresses and two symposia re- 
ports. The second section contains 12 
descriptive papers, while the third con- 
tains seven papers based on original re- 
search and thought. This is the seventh 
annual volume of NAEE conference 
papers published by ERIC/SMEAC This 
publication will be available from ERIC/ 
SMEAC early in 1982. and also will be 
announced in Resources in Education. 
(SE 035 950) 



' Special Sale On Some 
ERIC/SMEAC Publica- 
tions 

Our clearinghouse personnel and pro- 
fessional organizations continue to pro- 
duce information analysis products, as 
has been the custom for the past 16 



Over 900 citations on materials related 
to mathematics instruction for teachers 
are contained in this publication. Cita- 
tions were selected fr&m documents 
list%in Resources in Education (RIE) 
between 1966 and 1960. Citations have 
been grouped under the following head- 
ings, algebra, applications, calculators 
and computers, calculus, career educa- 
tion, consumer education, decimals, 
diagnosis, enrichment, environmental 
concerns, fractions, general mathema- 
tics, geometry, graphing and functions, 
low achievers, measurement, metric 
measurement/ numbers and numera- 
tion, objectives, operations, percent/ 
ratio and proportion, planning, probabil- 
ity and statistics, problem solving, test- 
ing, and varied topics ERIC/SMEAC 
price. $6.50, $ 1 50 extra for binder (ED 
199 053). 

Environmental Education 

Environmental Education in 
Action IV. Case Studies of 
Teacher Education Programs for 
Environmental Education 
Mary Lynne Bowman and 
John F. Disinger, 
compilers-editors 

Presented are 25 case studies of 
teacher education programs relatdo to 
environmental education Both mser- 
vice and preaervice programs, as well as 
combination programs, are included. 
Many of *he area'j commonly subsumed 
under the environmental education 
"umbrella" ( re included, such as con- 
servation education, energy education, 
maiine education, and outdoor educa- 
tion. The programs described are not 
advanced as "models, " but rather as 
examples of functioning programs. 
ERIC/SMEAC price: $5.50 (ED 202 665). 



Natural Resources Management 
Activities for_ the Classroom 
Mary Lynne Bowman 

Classroom activities for students in 
grades K-12 provide a variety of ap- 
proaches to using natOral resources 
•management considerations in the 
teaching of environmental education. 
Activities are keyed to resource man- 
agement concepts, grade levels, and 
appropriate cumcular areas. When this 
publication -a available from ERIC/ 
SMEAC in earJy 1962, it also will be an- 
nounced in Resources in Education (SE 
035 951) 

Readers wishing to order any of these 
publications may either contact the In- 
formation Reference Center, 1200 
Chambers Road. Columbus. OH 43212 
or may purchase the publications (with 
« the exception of the 1979 Review of Re- 
search) from the ERIC Document Re- 
production Service. (EDRS) P. O Box 
190, Arlington. VA 22210 Materials or- 
dered from EDRS may be purchased as 
microfiche or papercopy. Prices for mic- 
rofiche or papercopy are quoted in the 
document resumes in Resources in 
Education (RIE). Clearinghouse docu- 
ments with SE numbers have been sent 
to EDRS for incision in some future 
issue o' Kit When the document re- 
sume appears in RIE, it will have an„ED 
number in addition to its SE number. 

ERIC/SMEAC prices for documents 
are for pre-paid orders. Orders which 
must be billed will be charged for post- 
aye and handling, in addition to the 
costs of the documents ordered 



years* However, tht walls of 1200 Cham- 
bore Road do not axpand. As a result, tha 
SMEAC Information Reference Canter is 
having a spacial salt of soma of tha lass 
recent publications. 

Thtaa "Oldiee but Goodies" ara avail- 
able at 40% off tha already iow publica- 
tion price. The sale win !*st until March 1 . 
1962 or until the surplus inventory on the 
eaie books has been sold. TO QUALIFY 
FOR THE DISCOUNT PRICES. AN 
ORDCK FOR DISCOUNTED BOOKS 
MUST TwiAL $25.00 OR MORE 

A special publication list of sale books 
la available upon request. Write to the 
SMEAC Information Reference Center, 
1200 Chambers Road. Rm. 310, Colum- 
bus, OH 43212 or telephone (614) 422 
0717 if you wish to receive a copy of this 
list. 

Publications in all three areas (science 
education, mathematics education, en- 
vironmental Education) are on aale. The 
1972 Review of Research re/a fad fo En- 
vironment*! Education, Environmental 
Education Abstracts and Indax to Re- 
search in Education 7900*7972 (a handy 
reaource for manual searchers). Man 
and Environment Teaching Alternatives, 
and Current Issues in Environmental 
Education -HI: Selected Papers from 
the Sixth Annual Conference of the Na- 
tional Association for Environmental 
Education are among the 17 environ- 
mental education publications available 
it special prices. Among the 17 science 
> education publications on sale are 
Handbook of Unpublished Evaluation 
Instruments in Science Education, Vol- 
ume II; A Review of Research on Teacher 
Behavior Relating to Science Education; 
A Summary of Research in Science 
Educetiorh1972; and Attitudes toward 
Science: Investigations. Among the 21 
mathematics education publications are 
Promising Practices in Mathematics 
Teacher Education, Cognitive Psychol- 
ogy and the Mathematics Laboratory, 
Mathematics Laboratories: Implementa- 
tion, Research and Evaluation, and 
Materials for Metric Instruction. 

Also available aa part of thia special 
sale are volume sets of Investigations in 
Science Education (four issues per vol- 
ume), Volumes 1 through 6. 

Orders will be filled aa they are re- 
ceived. Readers wishing to take advan- 
tage of thia aale should order aa soon as 
possible if they wish to get the publica- 
tions requested 



Previous ERIC/SMEAC 
Us«r Strvictt 
Publications Still 
Available 

There is good news for those ERIC 
users who wish to purchase additional, 
or replacement, copies of back issues of 
the 1979, 1980, and 1981 information 
O line and the 1 98 1 fact sheets. These 
ERXC ritfc are still available. Etch publi 



cation costs $1,00. If purchased in sets 
(e.g. all four issues of the 1980 informa- 
tion bulletin or all f ou r fact" sheets in one 
area), the cost is $3.00 for a aet of four 
publications. 

For quick reference, the titles of these 
materials are Shown below: 

1979 information bulletins 
Summary of NSF Literature Review in 
Science Education, Spring 1979- 
Summary of NSF Literature Review in 
Mathematics Education, Summer 
1979 

National Assessment Studies Energy 

Education, Autumn 1979 
Some Topics of Current Interest to 

Teachers of Science, Mathematics 

and Environmental Education, 

Winter 1979 

7960 information bulletins 
An Interpretive Summary from the 

NCTM Project "Priorities in School 

Mathematics," No. 1, 1980 
Materials on Energy-Related Careers, 

No. 2. 1980 
Safety in the Science Classroom, No. 

3, 1980 
Annual laaue, No. 4, 1980 

7987 information bulletins 
Citizen Participation Materials, No. 1, 
1961 

Project Syntheela, No. 2, 1981 
Problem Solving Goals: Cognitive and 

Affective, No. 3, 1981 
Annual laaue, No. 4, 1981 

7967 science education fact sheets 
No. 1, Teaching Controversial Issues 
in the Science Classroom: 
Creationism va. Evolution 
No. 2, Sources of Information on Sci- 
ence Careers 
No. 3, Sources of information about 
Science Activities tot Special Stu- 
dents 

No. 4, The Role of the Laboratory in 
Science Teaching 

7967 mathematics education fact sheets 

No. 1, Females and Mathematics 
No. 2, The Problem of Problem Solving 
No. 3, Mathematics Teacher Supply 

and Demand 
No. 4, Microcomputer* and Mathema- 
tics Instruction 

7967 environmental education fact 
sheets 

No. 1, Environmental Education Pro- 
gram Evaluation 

No. 2, Simulation Activities for En- 
vironmental Education 

No. 3, Learning Activities for Environ- 
mental Education 

No. 4, The State Education Agenciea 
and Environmental Education 

Readers wishing to purchase thess 
materials should send, their requests to 
the ERlGIMEAC Information Reference 
Center. Payment must be included with 
order for all orders totalling $10.00 or 



Information Services 
Available from ERIC/ 
SMEAC 

Listed below are services available 
from ERIC/SMEAC. You c&n request 
these materiala or services by using the 
information request form found in this 
bulletin. Some services ere free, others 
have a coat involved. 

Free Services 

1. The annual information bulletift 

2. General information about ERIC or 
ERIC/SMEAC 

3. ERIC/SMEAC publication lists 

4. Information about ERIC microfiche 
collections in your state 

5. Information about computer search 
services available in your state 

6. Information about specific publica- 
tions 

7. Assistance in locating information on 
topics within our scope areas (science 
education, mathematics education, en- 
vironmental education) 

Servlcee for Which There la a Charge 

1. ERIC/SMEAC Publications 

The SMEAC Information Reference Cen- 
ter currently has available over 100 pub* 
iicationa related to science, mathemat- 
ics or environmental education. In 
eluded are teaching guides, instruc- 
tional materials, directories, research 
reviews, collected papers, bibliog- 
raphies, and other items. Costs vary from 
about $1:00 to about $20.00. Most items 
are under $6 00. Publication lis* can be 
requested by using the request form. 

2. Information Bulletins and Fact 
Sheets 

.Our Clearinghouse plana to produce 
four information bulletins in 1982. Each 
bulletin will be eight pages in length. A 
subscription for the four bulletins for 
1982 Is $3.00. 

A list of back issues of information bulle- 
tins is available, also. Bullett ns produced 
prior to 1982 are available for $1.00 per 
bulletin. Extra copies of the 1982 bulle- 
tins will be available for $1.00 each. 
The Clearinghouse will alao produce 9 
fact sheets (three in each area: science, 
mathematics, environmental education) 
in 1982. Each fact sheet will be two 
pages in length. Subscriptions to fact 
sheets are $1 .00 for three fact aheeta in 
one area. A subscription for fact aheeta 
in all three areaa (science, mathematica, 
environmental education) la $3.00. Indi- 
vidual fact sheets can be purchased for 
$1.00 each. 

3. Scanned Computer Searches of the 
ERIC Data Baae (RIE and/or CUE) 
Abatracta and other relevant information 
will be provided for requests at the cur- 
rent rate of $15.00 per 50 abatracta for 
the first 50 abatracta and $1 0.00 for every 
additional 50 abatracta thereafter. Theae 
searches are scanned for relevance so 
that items not relating to the request can 
be removed. At the preaent time an aver* 



* age EWC search costs $30-40. Searches 
of other data bam can also be done. 
Coata vary with the charges of the 
specific data base. Contact us for cost 
estimates. 

4. Evaluative Comments Related to the 
Output of the Computer Search 
Sometimes an ERIC user desires some 
evaluative .nformation about the compu- 
ter output Questions such as "which are 
the better materials for our school?" 
"what are some of the better programs 
for our school?" or "which are some of 
the better research studies?" are fre- 
quently asked. Responses to questions 
can be provided at a cost o: $10.00 per 
hour of staff time. * 

5. Compilations of Materials in Re- 
sourctt In Education (RIE) in Science 
Education. In Mathematics Education, 
or in Environmental Education for 
196S-1072, 1973-1975, 1976-1977 

Our Clearinghouse has cooperated with 
The Ohio State University to produce 
compilations that provide abstracts, a 
descriptor index, an identifier index, an 
author index, and an institutional index 
for each of our areas of responsibility: 
science education, mathematics educa- 
tion, and environmental education. 
Time publications are "bargains" Com- 
pared to any computer searches and 
permit mahuaJ searches at a very rapid 
rate. Compilations for 1978*1980 are 
being produced. These publications are 
listed in the ERIC/SMEAC publications 
list and are priced from $15 to $22 each, 
depending upon the document. 

6. Consulting Service 

To provide additional help regarding 
selection of programs, materials, re- 
search studies, etc.. we have available 
further assistance, if desired. Costs of 
such service will be negotiated prior to 
_ rendering the service. 

ERIC Clearinghouse 
Network 

As most readers of this bulletin know, 
ERIC Is an acronym for the Educational 
Resource) Information Center, which is 
not really a center but is. rather, a 
nationwide network of 18' clearing- 
houses under the direction of the Na- 
tional Institute of Education (NIE). Each 
clearinghouse specializes in a particular 
area of education and works wi*h 
Central ERIC in N.«- to form a national 
information system. The clearinghouses 
and their addresses and phone numbers 
are listed below. 

ADULT, CAUSE*. AN0 VOCATIONAL EDUCATION 
The Ohio State Unfrerrtty 
Canter for Vocational Education 
1S« Kenny Road 
Cotumbua. Ohio 43210 



00UNMUNQ AND PERSONNEL SERVICES 
Uhe/etelty of Michigan 
O I ef Education Building, Rm. 210* 
iter, MtofHojen 4$ 100 
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EDUCATIONAL MANAGEMENT 
Univeretty of Orooon 
Eugene. Oragon 97409 
(503) 606*5043 

ELEMENTARY ANb EARLY CMS-DHOOO 

EDUCTION 

Onlvafstty of NSnota 

Cot too* of Education 

1310 South Sixth St 

Champaign, MUnoto 61820 

(217)333-1306 

HANDICAPPED AND GIFTED OSLDREN 
Council for Exceptional ChMdran 
laaOAaaociattonDfiva 
Raaton. Virginia 22001 
(708)620-3060 

HIGHER EDUCATION 
ueorge waantngwn umvorsfry 
OnoQ upont Circle. Suit* 630 
WaaMngton, DC 20096 
(202) 296-2597 

INFORMATION RESOURCES 
Svracuaa Un.«e*tty 
School of Education 
Syracuaa, Now Yortc 13210 
(315)423-3640 

JUNIOR COLLEGES 

UnfrereJty of CaHforrUa at Loa Angalaa 

Powell Library, Room 96 

Lot Angalaa, California 90024 

(213) 825-3931 

LANGUAGES AND LINGUISTICS 
Cantor for Applied Linguistic* 
3520 Proapact St, N.W. 
Vi . 4nytOfi, D C. 20007 
(202) 296-9292 

READING AND COMMUNICATION SKILLS 
National Council of Taachara of EngHah 
1111 Kdrtyon Road 
Urbana. Ulinoia 61601 
(217)3264670 

RURAL EDUCATION AND SMALL SCHOOLS 
Naw Mexico State Untveralty 
Box SAP 

Ua Crucaa, Now Maxico 66009 
(505)646-2623 

SCIENCE, MATHEMATICS. AND ENVtRONMBfTAL . 
EDUCATION 

The Ohio Stata Unlvaralty 
1200 Chambers Road. Third Floor 
CoJumbua, Ohio 43212 
(614)4224717 

SOCIAL STUDIES/SOCIAL SCIENCE EDUCATION 
656 Broadway 
Boulder, Colorado 60902 
(309)4924434 

TEACHER EDUCATION 

American Aaaociation of Coil^^a for Taachar 

Education 

One Dupont Circle. NW, Suit* 610 
Washington, DC 20036 
(202) 293-7260 

TESTS. MEASUREMENT. AND EVALUATION 
Educational Teetmg Services 
Pnnceton, Now Jersey 06541 
(600) 921-9000 est 2176 

URBAN EDUCATION 
Box 40 

Teachers College, Columbia Unwererty 

525 W. 120th Street 

New York. Naw Yorx 10027 

(212)6764437 

Readers may wish to write to one or 
more clearinghouses to request a copy 
Of that particular clearinghouse's 
publfcations lis* or to be placed on the 
mailing list. 

If readers are interested in submitting 
educational materials to the ERIC data 
base, they may send these materials to a 



ape 1c clearinghouse if the materials 
fall within the clearinghouse s scope of 
interest, It is also possible to send 
materials to the ERIC Processing and 
Reference Facility for distribution to the 
appropriate clearinghouse. The 
Facility's address is 

ERIC Processing end 
Reference Facility 
4S33 Rugby Avenue, Suits 303 
Bethesda, MO 20014. 
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EMC CLEARINGHOUSE FOR SCIENCE. 

MATHEMATICS. AND ENVIRONMENTAL 

EDUCATION 

1200 Chamber* Road 

Columbus, Ohio 43212 

A JOINT PROJECT OF THE NATIONAL 
INSTITUTE OF EDUCATION end 
THE OHIO STATE UNIVERSITY 

This newsletter was prepared 
pursuant to a contract with the Na- 
tional Institute of Education U.S. 
Department of Education. Con- 
tractors-undertaking such projects 
under government sponsorship 
are encouraged to express freely 
their judgment in professional and 
technical matters Pomtsof view or 
opinions, however, do not neces- 
sarily represent the official views 
or opinions of the National Insti- 
tute of Education. 

Patricia E. Blosser 

Bulletin Editor 



eMQSMEAC INFORMATION REFERENCE CENTER 

' ! The Ohio State University 

f: • 1200 Chambers Road, 3rd Fir. 

Columbus. OH 43212 

l 

Information Request Form 

NAME 1 i — 



POSITION 



STREET ADDRESS. 



CITY , — STATE ZIP 

IntonrmHon Dee/red (Check all appropriate sections) 

1. Mailing list request form and annual bulletin (free) 

2. Publication Jlsts (free) . — 

3. Short Guide to ERIC and ERIC/SMEAC (free) 

4. List pf ERIC microfiche collections in my state (free) 

5. List oil computer search services in my state (free) 

0. Listing of past Information Bulletins and Fact 

Sheets (free) 

7. Computer Search Service 

If you desire to contract for search help, include your telephone number and best time of day to reach you by 
telephone. A stsff member will call to discuss your search and to provide an estimate of the cost that would be 
involved. Please include a statement regarding the information desired so that the ERIC staff person in the 
appropriate content area can contact you'. * 



Telephone number ( )_ 

Search desired: 



Consulting Services 

Include your telephone number and specify the type of assistance desired. A staff member will call you to 
discuss your interests so indicate the best time of day to be called. 



Telephone number ( )- 

Assistance desired: 



Subseriptlone Ordered* 



1. 1382 FRIC/SMEAC Information Bulletins 

4 Msues/year, $3.00 per year 

2. 1082 ErIc/SMEAC Fact Sheets for Environmental Education 
3 Isegee/year, $1 .00 for all three issues 



ieeuee/y 



3. 1882 ERJC/sMEAC Fact Sheets for Mathematics Education 
3 issues/year, $t00 for all three issues 



4. 1882 ERIC/SMEAC Fact Sheets for Science Education 
3 issues/year. $1.00 for all three issues 



0 

ERIC 
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(Check Items desired, compute coete) 

Number of 
subscriptions Cost 



TOTAL COST* . 



• Payment must be Included with order for an orders totaJHng $10.00 or lees 



ERIC/SMEAC Mailing Label Corrections 

PImm check the accuracy of the information qn you r mailing label which is attached to the bottom thi rd of this page. 

• If your name and address pre printed correctly on the label, check the box below. 

□ My mailing label is correct as printed. 

• If the Information on your mailing label is incorrect or should be changed, check the box below and enter corrections 
in the space provided. 

□ PImm make the changes shown below. 

• If you do not want to continue to receive publication announcements from ERIC/SMEAC and annual bulletins, check 
the box below. 

□ PleaM remove my (our) name from the ERIC/SMEAC mailing list. 
Please make the following corrections, so my mailing label reads as follows: 

NAME- : r 



ORGANIZATION 

STREET " 

City STATE ZIP- 



COUNTRY. 



ERlC*ClMr1nghouM for Science. Mathematics, 

and Environmental Education 
The Ohio State University 
1200 Chambers Road. 3rd Floor 
Cohimbus, OH 43212 
4930-710046 



ADORE SS CORRECTION REQUESTED 



tiONMlOFrT 0*0. 
US. POSTAGE 
PAID 
OOtUMSUS. OHK) 

nam 



2D 
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